• 

• 

• 

• 

• 

\ 

f • it 

1978 

EDITORIAL 

CONFERENCE 

. « 


. baydraddury 

INSIDE  ASCII  - PART  ll 
PLUS:  MORE  ON  LAPS 


A 


//  f* 
■* 


- V ... 


READY  lor  BUSINESS 

We've  got  it  all  together— the  cost  effectiveness  and  reliability  of  our  6800  computer  system 
with  a high  capacity  1.2  megabyte  floppy  disk  system. . . PLUS— an  outstanding  new  DOS 
and  file  management  system. 


1 MEGABYTE  DISK  SYSTEM 

DMAF1  introduces  a new  level  of  capability  to 
small  computer  systems.  This  disk  system  fea- 
tures two  standard  size  floppy  disk  drives  using 
the  new  double  sided  disk  and  two  heads  per 
drive.  Usable  storage  space  of  over  600  kilobytes 
per  drive,  giving  a total  of  over  1 .0  megabyte  of 
storage  on  line  at  all  times.  Ideal  for  small  busi- 
ness applications,  or  for  personal  "super"  sys- 
tems. 

DMA  CONTROLLER 

The  controller  occupies  one  main  memory  slot 
in  an  SS-50  bus  and  uses  the  Motorola  MC-6844 
DMA  controller.  The  combination  of  a DMA 


type  controller  and  double  sided  disks  give  the 
system  speed  of  data  transfer  unobtainable  with 
smaller  drives. 

OPERATING  SYSTEM 

To  compliment  this  outstanding  hardware  we 
are  supplying  equally  superior  software.  The 
disk  operating  system  and  file  management  sys- 
tem is  called  FLEX.  It  is  one  of  the  most  flex- 
ible and  complete  DOS's  available  for  small  sys- 
tems, but  just  as  important;  it  is  easy  to  use. 

No  one  can  match  the  variety  of  compatible 
peripherals  offered  by  Southwest  Technical 
Products  for  the  SS-50  bus  and  the  6800  com- 
puter system.  Now  more  than  ever  there  is  no 
reason  to  settle  for  less. 


DMAF1  Disk  System  (assembled) $2,095.00 

DMAF1  Disk  System  (kit) $2,000.00 

68/2  Computer  with  40K  of  memory  (assembled) $1,195.00 


SOUTHWEST  TECHNICAL  PRODUCTS  CORPORATION 

216  W.  RHAPSODY 

SAN  ANTONIO,  TEXAS  78216 
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Model  Z-2 

Up  to  512K  of  RAM / ROM 


One  or  two  disks 
Up  to  51 2K  of  RAM/ ROM 
Up  to  184K  of  disk 


Dual  disk 

Up  io  51  £K  Of  RAM/ROM 
Up  to  184K  of  disk 


Fill  your  computer  needs 
with  the  industry’s 
most  professional  microcomputers 


#1  IN  RELIABILITY 

When  you  choose  Gromemco  you 
get  not  only  the  industry's  finest 
microcomputers  but  also  the  indus- 
try’s widest  microcomputer  selec- 
tion. 

What’s  more,  you  get  a computer 
from  the  manufacturer  that  compu- 
ter dealers  rate  #1  in  product  re- 
liability.* 

Your  range  of  choice  includes 
our  advanced  System  Three  with 
up  to  four  8"  disk  drives.  Or  choose 
from  the  System  Two  and  Z-2D  with 
5"  drives.  Then  for  ROM-based  work 
there's  the  Z2,  Each:  of  these  com- 
puters further  offers  up  to  Y2  mega- 
byte of  RAM  (or  ROM). 

We  say  these  are  the  industry's 
most  professional  microcomputers 
because  they  have  outstanding  fea- 
tures like  these: 

* Z-80A  microprocessor  — oper- 
ates at  250  nano  second  cycle 
time  — nearly  twice  the  speed  of 
most  others. 


‘Rated  in  The  197?  Computer  Store 
Survey  by  Image  Resources,  Westfake 
Village,  CA. 


a 


Up  to  512  kilobytes  of  RAM  and 
1 megabyte  of  disk  storage 


System  Three 
Two  to  four  disks 
Up  10  51 2K  of  RAM/ ROM 
Up  to  1 megabyte  of  disk 

* 21  card  slots  to  allow  for  un- 
paralleled system  expansion  us- 
ing industry-standard  S-1 00 
cards. 

* S-1G0  bus  — don’t  overlook  how 
important  this  is.  It  has  the  in- 
dustry’s widest  support  and  Cro- 
memco  has  professionally  imple- 
mented it  in  a fully-shielded 
design. 


Cromemco 

incorpo  rated 
Specialists  in  computers  and  peripherals 
28 0 BERNARDO  AVE.,  MOUNTAIN  VIEW,  CA  94040 


• Cromemco  card  support  of  more 
than  a dozen  circuit  cards  for 
process  control,  business  sys- 
tems, and  data  acquisition  in- 
cluding cards  for  A-D  and  D-A 
conversion  for  interfacing  daisy- 
wheel  or  dot-matrix  printers,  even 
a card  for  programming  PROMs, 

• The  industry's  most  professional 
software  support,  including  FOR- 
TRAN IV,  16K  Disk-Extended 
BASIC,  2-80  Macro  Assembler, 
Cromemco  Multi-User  Operating 
System  — and  more  coming. 

• Rugged,  professional  all-metal 
construction  for  rack  (or  bench 
or  floor  cabinet)  mounting.  Cab- 
inets available. 

FOR  TODAY  AND  TOMORROW 

Cromemco  computers  will  meet 
your  needs  now  and  in  the  future 
because  of  their  unquestioned  tech- 
nical leadership,  professionalism 
and  enormous  expandability. 

See  them  today  at  your  dealer. 
There’s  no  substitute  for  getting 
the  best. 


CIRCLE  INQUIRY  NO.  10 
(415}  964-7400 
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THIS  MONTH’S  COVER 

This  month’s  cover  de- 
picts the  emergence  of  the 
microcomputer  industry. 
From  the  silicon  chips  and 
sandT  the  integrated  circuits 
(in  the  foreground)  were 
formed. 

The  effect  is  a surreal  is- 
tic  dream,  hinting  that  the 
industry  will  someday,  and 
possibly  already  is  as  mighty 
and  everlasting  as  the  great 
pyramids. 

The  art  is  by  Art  Director 
Fino  Ortiz,  and  photography 
by  Margaret  Fenstermaker. 
Materials  for  the  cover  were 
supplied  by  James  Mageean 
of  Argon  Chemical  and  Intel 
Corporation. 
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Radio  Shack’s  personal  computer  system? 
This  ad  just  might  make  you  a believer. 


You  can’t  beat 
the  4K  system  at 


$599 


TRS-80  "Breakthru” 

• TRS-80  microcomputer 

* 12"  video  display 

• Professional  keyboard 

* Power  supply 

• Cassette  tape  recorder 

* 4K  RAM,  Level-1  BASIC 

* 232-page  manual 

• 2 game  cassettes 


. . . or  the  step-up 
16K  system  at 


$899 


TRS-80  “Sweet  16” 

• Above,  except 
includes  16K  RAM 


...  or  the  fast 
4K/printer  system  at 

$1198 


TRS-80  “Educator” 

• Above,  except 
includes  4K  RAM  and 
screen  printer 


...or the  Level-ll 
16K/printer/disk 
system  at 


$2385 


TRS-80  “Professional1* 

* Above,  except 
includes  16K  RAM, 
disk  drive,  expansion 
interface,  and 
Level-tl  BASIC 


So  how  are  you  gonna  beat  the  system  that 
does  this  much  for  this  little?  No  way! 


...The  amazing  new 
32K/Level-1 1/2-disk/ 
line  printer  system  at 

$3874 


TRS-80  “Business” 

* Above,  except 
includes  32K  RAM, 
line  printer, 
and  two  disk  drives 


Get  details  and  order  now  at  Radio  Shack  stores  and  dealers  in  the  USA,  Canada,  UK,  Australia,  Belgium,  Holland,  France,  Japan. 
Write  Radio  Shack,  Division  of  Tandy  Corporation,  Dept  C-004,  1400  One  Tandy  Center,  Fort  Worth,  Texas  76102.  Ask  for  Catalog  TRS-80 


Radio  /hack 

Prices  May  Vary  ai  Individual  Stores  and  Dealers  TH6  bfQQ&St  11301©  ill  Nttl©  COmpU tOTS 


JUNE  1978 


INTERFACE  AGE  3 


You  can  now  own  the  Cadillac  of  low  cost 
computer  systems  for  less  than  $10,000,  The 
single  price  of  $9950  provides  all  compo- 
nents and  applications  software  to  enable 
you,  your  secretary,  your  bookkeeper,  any- 
one to  begin  using  the  INFO  2000  Business 
System  immediately  to  cut  costs  and  speed 
office  operations. 

The  entire  system  is  comprised  of  the  best 
commercial  quality  components,  beautifully 
styled  to  enhance  your  business  environ- 
ment. Included  are  a high  performance 
microcomputer  and  disk  drives,  enclosed  in 
an  elegant  mahogany  cabinet,  a high  quality 
pedestal-mounted  video  display,  and  a high 
speed  line  printer.  Powerful  software  sup- 
plied with  the  system  reflects  two  decades  of 
systems  development  experience,  and  assures 
you  will  have  the  computing  capabilities  you 
need  to  meet  your  growing  business  require- 
ments. Applications  software  includes  full 
word  processing  and  business  accounting 
functions. 

The  heart  of  the  system,  the  computer  it- 
self, occupies  only  three  circuit  boards:  the 
Z80  central  processing  unit,  32K  RAM  mem- 
ory, and  the  INFO  2000  Discomem  board  to 
handle  all  input  and  output  functions. 

Integrated  dual  disk  drives  provide  this 
system  with  rapid,  high  capacity  storage  that 
outperforms  any  other  storage  system  avail- 


able for  microcomputers.  They  have  been 
designed  to  prevent  you  from  inadvertently 
damaging  your  diskettes.  Industry-standard 
and  IBM  compatible,  this  dual  drive  system 
gives  you  a total  of  one  half  million  bytes  of 
storage  which  can  be  expanded  to  2 million. 

The  video  console  is  mounted  on  a pede- 
stal at  eye  level,  is  covered  with  an  anti- 
glare shield  for  ease  of  viewing,  and  its  24  x 
80  character  display  uses  a 9 x 12  dot  matrix 
to  give  you  beautiful  readability.  The  display 
features  true  lower  case  letters  with  descen- 
ders-extremely  important  for  word  proces- 
sing. The  capacitive  keyboard  and  numeric 
keypad  have  no  mechanical  contacts,  assur- 
ing maintenance-free  performance. 

The  high-speed  line  printer  gives  you 
clear  output  at  165  characters  per  second. 
This  impact  printer  handles  up  to  4-part 
business  forms,  and  the  adjustable  tractor 
feed  accomodates  widths  up  to  15  inches. 

Applications  software  is  what  makes  it 
all  work  so  easily  for  you.  CPA  2000  and 
TEXT  2000  were  designed  exclusively  for 
the  INFO  2000  Business  System,  resulting 
in  the  most  advanced  applications  software 
now  available  in  the  industry. 

Everything  you  have  read  on  this  page 
is  standard  with  the  system.  It's  ready  for 
delivery  to  you  now.  If  the  price  of  $9950 
still  sounds  incredible,  write  our  sales  office 
for  answers  to  all  your  questions. 


Is  $15,000  reasonable 
for  a COMPLETE  BUSINESS  COMPUTER? 


Then  under  $10,000  is  incredible-BUT  TRUE 
with  the  INFO  2000  business  system 


r.  .. 

i ••  i 

mm  . 

1 

PERFORMANCE  THAT  OUTSTRPS  ALL  OTHHtS. 


CPA  2000  ACCOUNTING  is  a soft-  OPERATING  SOFTWARE  A com- 


Decades  of  experience  have  gone 
into  developing  programs  that  make 
the  INFO  2000  Business  System 
highly  competitive  with  larger  com- 
puter  systems.  Sophisticated  design 
of  the  software  itself  makes  it  easy 
for  you  to  use  this  computer  sys- 
tem without  having  to  know  any- 
thing about  computers.  Detailed 
documentation  teaches  you  to  get 
the  system  operating  immediately, 
then  move  step  by  step  into  gradu- 
ally more  complex  operations.  Pro- 
grams for  word  processing  and  ac- 
counting applications  are  provided 
with  your  INFO  2000  Business 
System. 


LMr  the  antral  of  TEXT  3900.  uCtf  Jiff)  2B00  But  Intis  Syslei  becsirt: 

t R typut  that  cui  turn  out  jhaeuIalf  filrrifcbon  original*  of  your 
HjrrcspnnJrntf  jad  tfaeuKAtitin  it  tht  faiurfcable  rite  of  mart  thin 
5 « Hortfs  per  ilnuti t Nittout  rwr  Making  a typographic* I error. 

a R tir*l«s  etfitnr  that  reviiti  and  rrtgptt  updated  version*  of 
4i  fij.it  as  gnu  can  up  the  changei. 

• R {lulled  'cul-uid-putr’  artist  that  can  quickly  mi  tab  I?  a col  I ret  Lon 
of  tuodard  mrdgrtplh*  into  i final-typed  letter,  specification,  or 
olhtr  dpcwivt. 

* A direct -ml  I depart  lent  that  can  utnliln  extensive  lt*ts  of  naies 
and  aidrfjifi,  select  suliiets  of  Lists  according  to  various  selection 
criteria,  and  prepare  ■jltiple  original*  of  a standard  letter  for 
tfgjens  or  liur.dreds  ill  addreneei  fro»  a list. 

a A iwrirUtr  that  can.  produce  docunenti  with  Multiple  text  column. 


TEXT  2000  WORD  PROCESSI 

You  11  be  delighted  with  the  sim 
plicity  of  TEXT  2000,  and  amazed 
at  its  versatility  and  speed.  Func- 
tion keys  on  the  word  processing 
printer,  and  simple  English  com- 
mands permit  you  to  quickly  edit 
your  copy,  and  format  it  to  give 
you  a finished,  professional  looking 
piece.  Every  Important  capability  is 
included:  proportional  spacing,  bi- 
directional printing,  bold-face  type, 
underlining,  tabulation,  and  right 
and  left  justification. 

Because  you  can  save  copy  on 
diskette,  you  have  immediate  access 
to  large  volumes  of  documents  con- 
tained in  a very  small  space.  Ad- 
dress lists  can  be  edited,  printed 
and  sorted  according  to  any  criter- 
ia, and  inserted  on  letterhead  for 
large  quantities  of  original  mailings. 


ware  package  which  includes  a gen- 
eral ledger,  accounts  receivable  and 
accounts  payable.  The  general  ledg- 
er, for  example,  allows  you  to  have 
the  flexibility 
and  control 
you  need,  with 
the  speed  and 
capacity  to 
compete  with 
computerized 
accounting  ser- 
vices. CPA 
2000  lets  you 
create  a chart  of  accounts 
numbering  system  you  wish  up  to  8 
characters  long.  You  can  establish 
an  accounting  calender  using  as 
many  as  13  periods  per  year  within 
any  fiscal  boundary  you  choose. 
You  can  operate  more  than  one 
period  simultaneously -you  don't 
have  to  close  one  month  before 
posting  to  the  next.  You  can  define 
the  format  of  your  financial  state- 
ments, independent  of  your  num- 
bering scheme.  So  you  have  com- 
! plete  control  over  the  sequence  and 
level  of  detail  of  your  Balance 
Sheet,  Income  Statement,  and 
Statement  of  Change  in  Finan- 
cial Position. 


plete  library  of  development  soft- 
ware is  available  as  an  option  for 
use  on  the  INFO 
2000  Business 
System,  includ- 
ing a choice  of 
3 BASICs,  2 
FORTRANs,  3 


assemblers,  2 text  editors,  a fast 
sort  program,  a debugging  program 
and  several  utilities. 

CUSTOMIZE  YOUR  SYSTEM 
WITH  OPTIONS  The  INFO  2000 
Business  System  is  delivered  as  a 
complete  operating  package.  But 
realizing  that  there  are  special  needs 
for  special  applications,  optional 
hardware  can  be  adapted  to  custo- 
mize your  business  system.  Inclu- 
ded in  your  needs  might  be  addi- 
tional memory,  word  processing 
* printer,  video  line  drawing  and 

• special  effects,  or  additional  disk 

* storage. 

• For  complete  de* 

tails  and  answers 
to  all  your  ques- 
tions, contact 
the  INFO  2000 
sales  office. 


5 mm 
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OSBORNE  ASSOCIATES,  INC 

The  World  Leaders  In  Microprocessor  Books 


If  you  want  information  on  microprocessors,  begin  with 
the  Osborne  books. 


ORDER  NOW 

Prices  increase  July  1 


PROGRAM  BOOKS  WRITTEN  IN  BASIC 

Payroll  With  Cost  Accounting 
Accounts  Payable  And  Accounts 
Receivable 
General  Ledger 

These  books  may  be  used  independently,  or 
implemented  together  as  a complete  ac- 
counting system.  Each  contains  program 
listings,  user's  manual  and  thorough  docu- 
mentation. Written  in  an  extended  version 
of  BASIC. 

#22002  (400  pages).  #23002*  #24002* 


Some  Common  BASIC  Programs 

76  short  practical  programs,  most  of  which 
can  be  used  on  any  microcomputer  with  any 
version  of  BASIC.  Complete  with  program 
descriptions,  listings,  remarks  and  exam- 
ples. 

#21002  (200  pages) 


AN  INTRODUCTION  TO  MICROCOMPUTERS 

Volume  0 - The  Beginner's  Book 

If  you  know  nothing  about  computers,  then 
this  is  the  book  for  you.  It  introduces  com- 
puter logic  and  terminology  in  language  a 
beginner  can  understand.  Computer  soft- 
I v | ware,  hardware  and  component  parts  are 

| JmM D ■ ® » described,  and  simple  explanations  are  given 

I & i for  how  they  work.  Text  is  supplemented 

\ Jfck  * j with  creative  illustrations  and  numerous 

photographs.  Volume  0 prepares  the  novice 
for  Volume  I. 

#6001  (300  pages) 

Volume  I — Basic  Concepts 

This  best  selling  text  describes  hardware 
and  programming  concepts  common  to  all 
microprocessors.  These  concepts  are  ex- 
plained clearly  and  thoroughly,  beginning  at 
an  elementary  level.  Worldwide.  Volume  I 
has  a greater  yearly  sales  volume  than  any 
other  computer  text. 

#2001  (350  pages) 

Volume  II  — Some  Real  Products 
(revised  June  1977) 

Every  common  microprocessor  and  all  sup- 
port devices  are  described.  Only  data  sheets 
are  copied  from  manufacturers.  Major  chip 
slice  products  are  also  discussed. 

#3001 A (1250  pages) 


ASSEMBLY  LANGUAGE  PROGRAMMING 
8080A/8085  Assembly  Language  Programming 
6800  Assembly  Language  Programming 

These  books  describe  how  to  program  a 
microcomputer  using  assembly  language. 

They  discuss  classical  programming  techni- 
ques, and  contain  simplified  programming 
examples  relevant  to  today's  microcom- 
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The  microcomputer  industry,  as 
we  know  it,  is  just  a little  over  three 
years  old.  During  this  period  micro- 
computing has  grown  from  the  draw- 
ing board  stage,  to  one  of  the  major 
industries  in  the  country  today. 

Along  with  the  growth,  a maturing 
process  has  taken  place,  particularly 
among  the  publications  geared  to 
serve  the  field  of  micro-  and  mini- 
computing . 

This  maturing  process  followed 
the  normal  ebbs  and  flows  associ- 
ated with  growing  up.  Beginning 
with  the  jealousy  factor  and  climax- 
ing with  an  unwillingness  to  develop 
a feeling  of  cohesiveness  within  the 
publishing  field.  Thank  goodness  the 
age  of  puberty  has  passed  and  work- 
ing relationships  are  developing 
among  the  magazines. 

Cooperation  is  the  key  to  success 
in  any  endeavor,  and  especiaily  im- 
portant in  a young,  growing  industry. 
Therefore,  to  further  enhance  this 
cooperative  spirit,  it  was  decided 
here  at  INTERFACE  AGE,  to  open 
our  pages  to  editors  of  magazines 
serving  the  microcomputer  Industry. 

Depending  upon  reader  reaction 
to  this  editorial  conference,  we  hope 
to  make  this  an  annual  affair.  Pos- 
sibly the  idea  will  make  its  way 
around  the  industry,  with  each 
magazine  providing  the  space  on  a 
round  robin  basis. 

Last  month  I briefly  discussed  the 
different  conventions  that  I had  at- 
tended and  those  still  to  come.  In  re- 
lationship to  conventions  I would 
like  to  discuss  the  seminars  that  are 
usually  associated  with  them. 

Seminars  are  those  extra  things 
provided  by  promoters  of  conven- 
tions — usually  at  an  extra  cost  to 
the  attendee.  The  seminar’s  purpose 
is  simple.  They  are  designed  to  fill  in 
all  the  gaps  that  books,  magazines 
and  salesmen  are  not  always  able  to 
cover.  They  also  make  it  possible  for 
the  "experts”  in  the  field  to  come 
face  to  face  with  the  public  they  are 
advising.  Seminars  are  in  themselves 
worthwhile  and  help  in  the  educa- 
tion process. 

There  is  some  difficulty  with  the 
seminar  process,  and  that  is  with 
how  the  speaker  is  compensated  for 
his  time  and  expertise.  In  a great 
number  of  cases  the  total  compen- 
sation Is  in  the  recognition  that  the 
forum  provides  for  the  speaker.  For 
other  seminars  there  is  a promise  of 
a payment  to  the  speaker,  and  this  is 
where  problems  tend  to  crop  up. 


When  a promise  of  payment  is  made 
by  a promoter  — usually  in  the  $200 
to  $300  range,  it  is  assumed  that  the 
payment  will  be  made  either  just 
prior  to  or  within  a reasonable 
length  of  time  after  the  seminar. 
Most  reputable  promoters  usually 
pay  the  last  day  of  the  convention.  I 
have  found  that  this  is  not  always 
the  case,  and  that  payment  may  take 
several  weeks  or  possibly  not  at  all. 

Therefore,  what  I am  suggesting 
is  that  should  you  be  asked  to  speak 
at  a convention,  and  the  promise  of 
payment  is  made,  get  it  on  paper. 
Also,  be  sure  that  the  signed  state- 
ment specifies  when  the  payment 
will  be  made.  Better  yet,  I heartily 
suggest  that  you  get  the  bucks 
before  opening  your  mouth. 

Recently,  we  have  been  receiving 
many  letters  and  telephone  calls 
suggesting  that  INTERFACE  AGE  is 
helping  perpetuate  a fraud,  as  a 
result  of  the  Quasar  article  in  the 
April  issue. 

What  I want  to  make  clear  is  that 
INTERFACE  AGE  does  not  lend 
credibility  or  support  to  the  Quasar 
product  line.  We  presented  the  arti- 
cle as  a glimpse  of  one  side  of  the 
robotics  issue.  Quasar  claims  that 
they  are  legitimate.  Carnegie-MelJon 
University  scientists  have  decried  it 
as  a fraud.  However,  until  the  issue 
is  settled,  possibly  in  the  courts,  IN- 
TERFACE AGE  will  not  take  either 
side.  We  leave  the  decision  up  to  the 
readers,  and  those  that  wish  to  join 
in  the  fracas. 
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Dear  Editor 

You  have  done  a great  disservice 
to  robotics  development  by  publish- 
ing the  article  on  the  Quasar  Indus- 
tries Robot.  It  is  quite  simply  a fake 
. . .a  sales  promotion  gimmick. . . it  is 
not,  under  any  stretch  of  the  imagi- 
nation, a robot.  Several  months  ago 
we  carried  an  article  on  this  sham  in 
our  club  newsletter,  apparently  it 
skipped  your  attention. 

I have  personally  attended  a 
demonstration  of  the  “Klatu”  robot, 
as  a promotion  for  a local  bank,  and 
can  personally  attest  to  the  fact  that 
it  is  not  a robot,  and  has  no  auto- 
matic control.  It  is,  in  fact,  con- 
trolled by  two  men  who  stand  near- 
by the  robot  and  control  it  via  radio 
transmission.  One  man  generates  the 
robot’s  voice  by  speaking  into  the 
mike  of  a concealed  transmitter,  while 
the  other  carries  a small  AWOL-type 
bag.  His  hand  is  always  in  the  bag, 
obviously  controlling  the  “robot's" 
movements  via  radio  control. 

Further,  the  machine  is  con- 
structed very  crudely.  ltTs  hands  are 
nothing  more  than  shaped  wood, 
and  perform  no  function  other  than 
decoration. 

The  machine  is  certainly  not  “a 
dream  that  came  true”  as  is  stated 
in  the  article.  I feel  that  your 
magazine  owes  it  to  Its  readers  to  in- 
form them  of  this  hoax. 

Sol  Libes,  President 
Amateur  Computer  Group 
of  New  Jersey 
Scotch  Plains,  NJ 

Dear  Editor: 

Thank  you  for  the  opportunity  of 
correcting  some  embarrassing  inac- 
curacies in  the  April  article  I auth- 
ored on  the  Quasar  Industries' 
robots.  As  INTERFACE  AGE  is 
aware,  I wrote  the  article  at  your  re- 
quest under  deadline  pressure, 
sandwiched  between  my  own  heavy 
schedule  of  business  activities.  I 
relied  on  information  from  Tony 
Reichelt,  president,  Quasar  Indus- 
tries, in  a tape-recorded,  telephone 
interview,  and  drew  heavily  from  a 
previous  detailed  interview  in  a 
“Buyer's  Guide  Reports1'  — which 
led  me  astray  on  the  voice  recogni- 
tion, and  so  on. 

Android  Amusement  Corp.,  which 
is  completely  autonomous,  has  been 


acting  as  the  Quasar  Industries1 
show  robot  booking  agent  only  since 
January,  1978;  my  own  exposure  to 
computers  has  been  rather  limited 
to  video  game  machines  as  a coin-op 
amusement  operator.  From  the  very 
start,  we  have  looked  upon  the  Qua- 
sar Industries'  robot  as  a giant  amuse- 
ment machine.  Thus  my  perspective 
was  completely  different  than  the 
majority  of  your  readers.  Also,  as 
emphasized  in  the  introductory  re- 
marks, my  approach  was  light-heart- 
ed, primarily  giving  a behind-the- 
scenes  look  at  the  obviously  show- 
biz type  robot  and  the  unusual  occu- 
pation of  robot  technicians. 

Anyhow,  for  the  record:  (1)  the 
Sales  Promotional  Android  {S.P.A.} 
has  no  voice  recognition  capabili- 
ties; (2)  the  S.P.A.  is  radio  con- 
trolled. The  talking  is  a combination 
of  FM -radio  relay  and  pre-recorded, 
8-track  tape  materials;  (3)  there  are 
no  sensors  in  the  base. 

There  has  been  a great  deal  of 
confusion  between  the  Domestic 
Android,  which  Quasar  Industries  in 
New  Jersey  is  currently  developing, 
and  the  more  visible,  working  sales- 
man 'droid,  or  S.P.A.  model.  This  has 
carried  over  to  department  store 
copywriters  for  advertisements,  as 
well  as  the  general  press  wanting  to 
glamorize  the  S.P.A.  Years  ago, 
Reichelt  began  using  the  marketing 
gimmick  of  stating  the  S.P.A.  has  a 
“4800  word  vocabulary.”  Legally,  his 
attorneys  advised  him  he  was 
covered  because  of  the  tape  play- 
back capabilities  and  the  human- 
assisted  vocabulary.  Now  that  tech- 
nology has  surpassed  this  stage, 
like  almost  everything  in  elec- 
tronics, what  once  seemed  advanced 
is  now  archaic  from  a technical 
standpoint.  However,  since  the 
primary  markets  for  the  S.P.A. 
model  continue  to  be  department 
stores,  trade  shows,  sales  meetings 
and  similar  short-duration  perfor- 
mances, radio  relay  remains  the 
most  practical,  economical,  effi- 
cient way  to  conduct  these  shows 
for  clients. 

My  firm  has  deleted  all  references 
to  “4800  word  vocabulary''  in  fact 
sheets  and  advertising  in  the 
Western  states. 


As  to  allegations  of  “fraud”  you 
reported  receiving  from  some 
callers  and  readers,  doubting 
whether  Quasar  Industries  can  pro- 
duce their  claimed  Domestic  An- 
droid, Reichelt  himself  was  amused 
that  your  same  April  issue  ran  such 
articles  as  “A  Vocal  Interface  for 
Your  Robot.1'  Even  I,  as  a new  en- 
thusiast in  this  field,  am  fascinated 
by  the  potential  of  such  products  as 
Digital  Group's  Votrax  Synthesizer.  I 
will  not  comment  further  on  Quasar 
Industries1  Domestic  Android  pro- 
ject because  I have  not  been  East  to 
see  it  yet;  therefore  I must  reserve 
judgement  until  they  have  had  a 
chance  to  demonstrate  it  to  me. 

I would  like  to  express  some  other 
opinions,  since  I have  observed  as 
least  one  robot  promotion  being 
disrupted  in  a Los  Angeles  mall  by 
university  students  and  professors. 
In  the  few  cases  that  have  occurred 
so  far,  I feel  over-zealous  members 
of  the  “artificial  intelligence  com- 
munity” may  be  coming  closer  to  ar- 
rest than  Reichelt. 

The  Dr.  Dobbs'  Journal,  Vol.  3, 
Issue  2,  printing  a “News  Release” 
from  Stanford  University  showed 
the  extreme  polarity  of  Reichelt  by 
exhibiting  over-emotional  reporting 
of  the  Quasar  Industries'  robots.  The 
report  tells  how  Carnegie-Mellon 
students  circulated  a report  to  col- 
leagues at  Stanford,  MIT,  and  else- 
where, telling  how  four  “courageous’' 
members  of  the  department  went 
downtown  to  investigate  an  adver- 
tised Domestic  Android  by  the  name 
of  Sam  StruggleGear,  They  found  a 
“frightening"  sight  in  the  men’s  de- 
partment: a 5’2”  image  of  an  aerosol 
can  on  wheels,  “talking  animatedly 
to  the  crowd.  Later  these  university 
“investigators"  found  a man  in  a blue 
suit  with  his  hand  held  “contempla- 
tively to  his  mouth”  (wireless  mike). 
At  another  performance,  these  same 
investigators  found  a “furtive-look- 
ing and  rather  disagreeable  person 
loitering  in  the  back  of  the  room.” 

“He  was  carrying  an  airline  flight 
bag  with  his  hand  stuck  down  in  the 
bag.”  Then  the  report  tells  how  the 
man  became  “very  excited  and  called 
for  store  officials  to  come  get  us 
away  from  him.” 
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Store  officials,  who  are  well-aware 
the  robots  are  radio-controlled,  have 
every  right  to  remove  such  over-zeal- 
ous crusaders  attempting  to  disrupt 
their  store  promotions.  I fee!  much 
of  the  motivation  comes  from  a need 
for  the  artificial  intelligence  com- 
munity to  gain  more  publicity  for 
themselves.  There  almost  seems  to 
be  a silent  cry,  “Look  at  us,  not  the 
clown  (robot).  The  robot  is  dumb; 
we've  got  the  intelligence!1' 

I have  corrected  the  Inaccuracies, 
but  sense  the  problem  goes  beyond 
that.  What  else  do  the  critics  want? 
No  illusions  in  this  world?  No  Artoo- 
Detoos?  No  radio-controlled  robots 
performing  in  public?  No  more  de- 
partment store  Santas  at  Christmas 
time? 

I do  not  recall  the  Star  Wars  movie 
opening  with  any  great  announce- 
ment that  little  Artoo-Detoo  was 
operated  by  midget  Kenny  Baker  in- 
side. In  fact,  Td  bet  many  of  your 
own  readers  learned  that  only  after 
reading  John  St  ears’  fascinating  ar- 
ticle in  the  April  issue  on  how  he 
built  the  Star  Wars’  robots. 

Do  the  critics  that  spend  time  at- 
tacking Quasar  Industries  also  plan 
to  picket  George  Lucas,  Stears,  and 
20th  Century  Fox? 

I hope  not,  because  I — and  a lot 
of  others  on  this  Earth  — still  love 
such  illusions.  The  Quasar  Indus- 
tries' robots  have  entertained  liter- 
ally hundreds  of  thousands  of  peo- 
ple worldwide;  I can  attest  to  seeing 
people  of  all  ages  laughing  and  thor- 
oughly enjoying  this  space-age 
“magic  act."  Also,  it  is  serving  as 
the  public  relations  forerunner  of 
more  serious  robots  to  come.  Thus, 
in  time,  the  marketing  effects  will 
benefit  the  artificial  intelligence 
community.  The  Quasar  Industries1 
robots  and  the  Star  Wars  robots  have 
created  a desire  that  borders  on  love 
for  the  mechanical,  moving 
machines.  Such  demand  in  the  mar- 
ketplace will  benefit  even  university 
researchers  relying  on  government 
grants. 

if  there  are  any  critics  left,  1 can 
only  encourage:  rather  than  protest, 
create.  If  you  can  produce  better 
robots  that  will  survive  the  grueling 
work  of  daily  performances  up  to  8 
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SAY  GOODBYE 


to  old  manual 
wire  wrapping 
tools! 


NEW  PI 54 
SLIT-N-WRAP 

tool  with  Tefzel 
wire  makes 
connections  as 
reliable  as 
other  wrap  tools. 


Now  you  can  wrap 
thick  insulated  wire 
4 TIMES  FASTER 
with 

NO  pre-cutting 
NO  pre-stripping 
DAISY  CHAIN 
RUNS. 


Insulation  is  slit 
\ open  before 
— it  wrapping  on  post, 
not  between 
posts.  No  unwanted 
cut-thru. 


PI  84,  with 
100'  of  28 
gage  Tefzel 
wire,  $29.50. 


PI  84-4T  with  batteries  and  recharger,  $80.00  (includes  PI  84). 

PI  84-4T1  110V  AC,  S89.Q0  (includes  PI  84).  Tefzel  wire,  28  gage,  various 
colors,  $4.18/100  ft.  If  not  available  locally,  factory  order— add  $2  handling  charge. 
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ELECTRONIC  COMPANY,  INC.,  12460  Gladstone  Av.,  Sylmar,  CA  91342 
phone  (213)  365-9661,  twx  910-496-1539 
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hours  a day,  and  add  more  impres- 
sive technical  improvements  to  sell 
the  clients  and  impress  the  public, 
Android  Amustment  Corp.  wilt  be 
happy  to  act  as  your  robotic  talent 
agent  I 

Gene  Beley,  President 
Android  Amusement  Corp. 

Arcadia,  CA 


Dear  Editor; 

I have  enclosed  supportive  docu- 
mentation in  rebuttal  to  Pat  Staken's 
letter  to  the  editor  which  appeared 
in  the  March  1978  issue.  I have  con- 
firmed the  fact  that  Goble's  article 
was  correct  the  way  it  was  printed. 
Pin  35  is  DO-1  and  pin  88  is  DO-2. 

Frank  W.  Gregorio 
E&L  Instruments,  Inc. 

Derby,  CT 

E&L  went  to  a great  deaf  of  trouble 
verifying  the  pin  numbers , through 
various  sources.  Therefore,  we  can 
say  with  a great  deal  of  certainty 
that  Goble's  article  is  correct.  We  do 
apologize  for  answering  Mr.  Staken's 
fetter  so  quickly , without  verifica- 
tion on  our  part. 

Dear  Editor: 

In  the  March  1978  issue  of  INTER- 
FACE AGE  there  is  a tetter  to  the 
editor  from  Pat  Staken,  Greenbeit, 
MD.  In  this  letter  he  states  that 
several  errors  exist  in  my  article  on 
the  S100  appearing  in  the  June  1977 
issue. 

This  seemed  very  strange  to  me 
since  several  p.c,  boards  have  been 
designed  and  built  to  these  pinouts. 

I checked  with  six  different  sources 
and  found  the  article  to  be  100% 
CORRECT. 

I hope  nobody  reads  the  letter  and 
gets  confused. 

William  M.  Goble 
Southampton,  PA 

Biilt  hopefully  they  wifi  now  read 
your  letter  and  get  u neon  fused. 

Dear  Editor: 

In  reply  to  your  letter  of  March  28, 
1978, 1 will  document  my  allegations 
as  to  the  problems  with  the  finance 
program  in  the  March  issue.  In  no 
way  would  anyone  with  any  com- 
petence in  programming  have 
overlooked  some  of  these  errors. 

I will  include  a list  of  corrections 
for  you  to  publish  so  that  others  will 
be  able  to  use  this  program.  The  cor- 
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rections  will  enable  it  to  be  run  on 
most  8K  or  larger  BASIGs.  If  I were 
you  I would  look  most  carefully  into 
my  so-called  evaluator's  com- 
petence. 

Enough  for  the  criticism,  in  the 
past  you  have  published  some  very 
useful  programs  and  games  which  I 
have  enjoyed.  The  report  writer  was 
a real  jewel  and  with  a little  substitu- 
tion of  the  words  it  writes  almost 
believable  reports.  I consider  your 
publication  the  best  in  the  business. 
That  is  why  I was  so  disappointed 
with  the  finance  program. 

Now  here  are  the  corrections  by 
line  number: 

A20  PRINT:  PRINT:  PRINT 
490  IF  s 2 THEN  2370 

610  DEF  FNB(X,Y.Z)=INT(1f((1  + Z/C5/100WC5N 
■X'100+  5V100 
000  X8  = 1/X7*A 
1020  GOSUSS10 
1060  A = LOG(XyLOG(X7) 

1520  P = (1  - 1/(1+  BnOOriAMBHOOrC 
15S0  PI  = 1/{1  + S/100y(A)‘E 
1770  GOTO  1500 
DELETE  17S0  TO  1810 

1980  PRINT  “THE  BALLOON  PAYMENT  - ";FNA(E) 
2200  02  ss  C - 03 

2250  PRINT  l,FNA(02KFNA(03).FNA(04).FNA(05) 

2390  G = G/C5 

2400  PRINT:  PRINT 

2540  PRINT:  PRINT:  PRINT 

2550  PRINT:  PRINT:  PRINT:  PRINT 

I do  hope  that  1 got  all  of  the  errors. 

Clifford  G.  Soderback 
Portland,  OR 

We  appreciate  your  "fees,"  but  can 
only  say  the  original  ran  on  our 
machine. 

Dear  Editor: 

In  a February,  1978  article  Freder- 
ick La  Plante,  Jr.  presents  a defini- 
tion of  random  files  that  is  at  odds 
with  the  established  usage  of  that 
term.  What  he  really  is  describing  in 
his  "Random  Files  Illustrated"  arti- 
cle is  one  type  of  use  of  Indexed  Se- 
quential Files  (known  to  big  compu- 
ter users  as  ISAM  files  — Indexed 
Sequential  Access  Method). 

A brief  comparison  of  true  random 
access  files  and  indexed  sequential 
files  is  as  follows: 

Terminology 

A file  is  composed  of  records. 
Each  record  Is  composed  of  a look-up 
key  (e.g.  Social  Security  Number  or 
other  unique  identifier),  and  related 
information  fields.  It  is  presumed 
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DEALERS 


ALABAMA 

HUNTSVILLE 

CompwlflilOJKI 

1205)539-1200 

ARIZONA 
PHOENIX 
Byle  Stwp  ttt 
265-0065 
TEMPE 
Gyle  Shop  Of 
L6flE)B67-142T 
TUCSON 
Byle  Shop  or 
1,002)  327-45TS 


MICHIGAN 
ANN  ARBOR 
Computer  Store  of 
1313)  995-7616 
RQYAL  OAK 
CompulOf  Mjrt  of 

(313)  V&Q900 

MISSOURI 

PARKWUE 
Computer  Workshop 
1316)  741-M5S 

NEVADA 
FIE  NO 


BELGIUM 
BRUSSELS 
Compviflr  Resourc'er 
1021  &3R-90&3 

CANADA 

TORONTO 
The  CoffipuHM  Piece 
<4t6>  MB-D2S2 
VANCOUVER 
Byte  Shop  o« 

[60*]  7664511 
Pacific  CompuHir 
Stare.  Lid 
(604)  4364262 


CALIFORNIA 

COSTA  MESA 
Oran  5 e Gaonly 
CompiHor  OflnlAr 
(7l4l  6464221 
FRESNO 
Electric  Brain 
12991  2J7-B479 
LAWNDALE 
Byte  Shop  of 
1?1 3)371-2421 
MISSION  VIEJO 
Compote*  Land 
1?)4)  7700  ill 
CHANGE 


17  M)  6331222 
PALO  ALTO 
Byl*  Sftop  <?r 
H 15)  327-8DB0 
PASADENA 
Bylo  Shop  pl 
1213)  6WM11 
SAN  CUEGO 
Computer  Center 
[714)  292-530? 

SAN  RAFAEL 
Byii*  Shop  of 
£415)  457-9311 
Cotrtpviei  Aliemalhms 
(415)459.1366 
SANTA  ANA 


irut  sse-BBia 
SANTA  BARBARA 
Byte  Shop  or 
1B0S|  &S6-2G30 
SANTA  MONICA 
Mi siiofl  Contra! 
1213)  6M-5137 
The  Compiler  Store 
1213)  451-0713 
TAR2ANA 
Tech  MarL 
|2l3)  314-0153 
VAN  NUTS 
Computer 
Companenle 
[213)344  0153 


IT'D?)  6203080 

NEW  JERSEY 
ISEUN 

Com  puLO-r  Man  of 
1201)  2&106M 

NEW  VORK 
NEW  YORK 
Computer  Mart  of 
[313)066-7921 

NORTH  CAROLINA 
BOONE 

Alpha  D*gll*l  Sysiams 
1704)  264-7346 

onto 

CLEVELAND 
Byle  Sh*p  of 
1216)331-3261 
COLUM&US 
Midwmieni  (Uglier 
ElPttrpntC* 


OREGON 
BEAVERTON 
Byle  Shop  o( 

1 503)  644  26K 
EUGENE 


COmpulflf  CO- 
L&D3)  461-1040 
PORT LAND 
Byte  Shop  ol 
1503)  221-H96 


PENNSYLVANIA 
fiUPGETTSTOWN 
fiuameaa  Computet 
Concepts 
(4121  681-7533 
PHA2ER 

Penwmai  Com  pul  et 
C0rpp#4lr0m 
(2T  5)647-6460 


ENGLAND 

SALFORD.  MANCHESTER 
Cq  mpuier  Design  Syalom  s 

FRANCE 

PARIS 

Compulef  Boutique 

310-095047 


GERMANY 
MUNICH 
Qal-afneg  KG 
LOM)  4KM9M 


MONO  KONG 
CAUSEWAY  BAY 
Tellec 
5-761  S05i 


JAPAN 

TOKYO 

Nihon  Terminal  Computer 
Tokyo  |7& 


SPAIN 

BARCELONA 


SWITZERLAND 
ZURICH 
Gomlcio,  A.G. 
(01)  243.J&03 


VENEZUELA 
CARACAS 
E.DC  MEGA,  C.A. 
3^  79  80 


TENNESSEE 

KNOKVlLLE 

Byte  ShgpD  n!  TtnneOMKr 
(615)  534  -6365 


COLORADO 
DENVER 
Computer  Hul 
iPfima-  Radi*) 

1303)  573^995 
Byle  Shop  of 
1303)  393-6995 

CONNECTICUT 

HAM DSN 

JRV  Compuler  Store 
£203)  261-1453 

FLORIDA 

CORAL  GABLES 
Sunny  Computer 
Blores,  Ins. 

IMP)  661-M42 
FORT  LAUDERDALE 
Byte  Shop  ol 
1305)  561-2983 
HIALEAH 

Motromx  Gompulere,  !n<. 
(305)  S0S-47OO 
Miami 
Bylo  Shop  ol 
(-305)  251-2961 

ILLINOIS 

CHAMPAIGN 
Champaign 
GompulOt  co. 

[217)  3595663 

EVANSTON 

ILiy  Silty  Mas  hum  Go. 

(112)3266300 

SCHAUMBURG 

Bll*  Domain  of 

1312)  MT-fijfW 

INDIANA 

SLOOMINGTON 
Dale  Domain 
(612)  334-3607 
INDIANAPOLIS 
Dila  Domain 
(3171  2S1  -3139 
Oompulers  unlimited 
13171  6496505 

KANSAS 

OVERLAND  PARK 
Personal  Computer 
Center.  Inc- 

MARYLAND 

ROCKVILLE 
Computer  Woteshop 
(301)  466HM5S 

MASSACHUSETTS 
WALTHAM 
Computer  Mart 
Cl  Boilafl 
[617)899-4646 


1E*A5 

FORT  WORTH 
Tandy  Computer 
[61  Tj  135.7166 
HOUSTON 

Electronic  Specially  Co. 
(713|  6060477 
LUBBOCK 
Comemlef  Modi  or 
Weel  Tenu 
(8061  765-7134 
RICHARDSON 
T6*  Micro  Blare 
(214)  231-1096 

UTAH 

SALT  LAKE  CITY 
Byte  Shop  of 
{80H155-HM1 
Data  World 
(80 1]  943-0033 

VIRGINIA 
ALEXANDRIA 
The  Computer  HardAere 
SitnO.  InCorpotjied 
SPRINGFIELD 
Tlw  Compiler  Wortihop 
ol  Norm  Virginia,  fire. 
1703)  321.9047 

WASHINGTON 
BELLEVUE 
Byte  She*?  or 
(206)  74H365I 
SPOKANE 
Micro  jy  eh  cm  s. 

Inccupoiuied 
(509)  747.1)36 

WISCONSIN 

MILWAUKEE 

Compulor  Slora 

(4 1 4]  259  9 1 40 

WY0MINC 

JACKSON 
Teton  Date  Sy$teme 
[307]  7314313 

AUSTRALIA 
GOflOON 
Trudeta  Pacific 
490-47106 
WEST  PERTH 
Auelrallan  Computer 
PloaucLa 
109)  8224497 
ALICE  SPRINGS 
Microcomputer  Syeleme 
Al*c*  Springs.  NT 
NORTH  FREMANTLE 
James  McLarty  6 Son 
35-4677 

NORTH  SYDNEY 
KIpgYwoy  Computera 
9249901 


MEMORY 
\ MANAGEMENT 


MULTI-USER 

TIMESHARING 


HARDDISK^ 

SUBSYSTEM 


MULTI-TASKING 


THE  SUPER  MICRO 


The  Alpha  Microsystems  AM- 100™  is  the  first  inte- 
grated microcomputer  system  to  provide  the  user  with 
the  power  of  a 16-bit  commercial  mini-computer 
plus  the  low  cost  interchangeability  of  8-bit  micro- 
processors, S-10G  compatible,  the  AM- 100™  is  a 
unique  investment  that  can  be  expanded  to  targe 
data  handling  capabilities  as  the  users  requirements 
grow. 

UPWARD  COMPATIBILITY 

Because  the  AM-100™  is  upward  compatible,  the 
user  may  expand  his  system  without  hardware  or 
software  obsolescence.  A minimum  AM- 100™  com- 
puter system  may  start  with  on-line  floppy  disk 
storage,  As  the  user’s  requirements  expand,  hard  disk 
storage  may  be  added  (utilizing  AM-400™  or  AM- 
500™  subsystems)  from  10  to  2400  megabytes  on- 
line with  complete  upward  compatibility, 
POWERFUL  SOFTWARE 
With  the  16-bit  CPU  providing  up  to  ten  times 
the  throughput  of  8-bit  microporcessors,  large  a- 
mounts  of  data  are  manipulated  fast  and  efficiently. 
Because  of  the  AM-lO0™fs  unique  multiplexed  $-100 
bus  compatibility,  many  low  cost  8-bit  peripherals 
are  supported  (static  memories,  I/O  facilities).  Uti- 
lizing Alpha  Microsystems'  powerful  multi-user/ multi- 
tasking time-sharing  operating  system  (AMOS™), 


a business  user  can  have  his  accounts  receivable  and 
other  bookeeping  functions  running  while  others 
are  making  inventory  and  sales  data  inquires  with 
the  same  AM- 100™  system. 

COMPLETE  DEVICE  INDEPENDENCE 
The  AM- 100™  incorporates  disk  file  management 
and  utilities,  multi-user  structure  file  system  with 
pass  words,  extended  compiler  and  reentrant  soft- 
ware, and  complete  device  independence.  For  time- 
sharing applications,  the  AM -100™  has  incorporated 
a memory  management  system  providing  partitions 
up  to  48k  bytes  per  user. 

SOFTWARE  INCLUDED 
All  system  software  is  licensed  to  the  AM- 100™ 
as  part  of  the  system.  This  includes,  along 
the  operating  system  AMOS™,  a multi-pass 
Assembler.  ALPHABASIC™  compiler, 
ALPHAFORTH™,  ALPHAPASCAL™,  SORT,  ISAM 
and  various  utilities. 

OClpha 

^"““SYSTEmS 

17875N  Sky  Park  North 
Irvine,  California 92714 
Phone:  (714)  957-1404 
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- .^'NewJ  16k  and  32k  fully  stptic  RAM’s.  With  either  250  ns.  or  450  ns.\ 
typical  access  time.' Assembled.  Tested.  Burned  in.  Guaranteed.’ 

Like  our  16k  dynamic -RAM.  Built  as  solid  as  the  4,400  year-old  pyramids. 


Ancient  Egyptians  didn’t  stop 
with  just  one  pyramid.  TheGreat . 
Pyramid  stands  on  the  Plain  of 
Gizeh  with  two  other  monuments . 
erected  for  kings  and  queens.  - . 

Dynabyte  didn’t  stop  with  one 
16k  dynamic  RAM,  either.  Now 
you  can  get  16k  and  32k  fully 
static  RAM’s  that  are  built  with  the 
same  unmatched  engineering 
ability  and  manufacturing  skill 
that  went  into  Egypt’s  wonders  of 
the  ancient  world. 

When  we  say  built,  we  mean 
completely  built.  Assembled, 
tested  and  burned  in.  We  don’t 
leave  anything  undone.  That  way, 
you  can  buy  any  Dynabyte 
memory  and  know  that  it  is  backed 
by  a factory  guarantee  for  one  full 
year.  Kits  and  semi-kits  can’t 
say  that. 

Our  1 6k  static  and  our  32k 
static  are  available  with  either  250 
ns.  or  450  ns.  access  time.  Our 
250  ns.  module  is  completely 
compatible  with  the  4MHz  Z-80A 
processors.  The  450  ns.  modules 
are  compatible  with  the  8080  and 
the  faster  3MHz  8085  processors. 

The  Great  16k  Static 
Memory.  250  ns.,  $555. 450 
ns.,  $525. 

• 4k  block  addressing  along  4k 
boundaries 


• Bank  Select 

• Write  Protect  with  alarm  for 
each  4k  block 

• Full  Schmitt  trigger  buffering 

• No  DMA  restrictions 

• Complete  S-10Q  bus  com- 
patibility, including  the  Alpha 
Micro  and  Z-2. 

The  Great  32K  Static  ' 
Memory.  250ns.,  $995. 450 
ns.,  $925.  > 

• 4k  boundary  addressing 

• Full  Schmitt  trigger  buffering 

• No  DMA  restrictions 


• Conservative  thermal  design 
^ •";  Complete' S- 1 OG-compati-  - 

. bility,  including  the  Alpha 
Micro,  and  Z-2. 

The  Great  16k  Dynamic 
Memory.  $399. 

• Highly  cost  effective 

• No  wait  states 

• Transparent  refresh 

• 1 6k  addressing  boundaries 

• Widest  S-100  mainframe  and 
disk  system  compatibility 

All  of  Dynabyte’s  memories 
meet  rigid  industrial  grade  stand- 
ards. Design,  components,  con- 
struction, testing  and  perfor- 
mance. But  if  a module  ever  needs 
repair,  we  provide  factory  service 
with  24  hour  turnaround  for  both 
warranty  and  non-warranty  work. 

Ask  for  the  Great  Memories  by 
Dynabyte  at  your  local  computer 
store.  You  can  also  pick  up  com- 
plete product  information  while 
you’re  there. 

If  you  haven’t  got  a local 
computer  store,  write  Dynabyte,  Inc., 
at  its  new  address:  1005  Elwell  Court, 
Palo  Alto,  CA  94303.  Or  call  its  new 
number  (408)  965-1010. 


Builders  of  Great  Memories 
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that  the  size  of  the  key  is  small  in  re- 
lation to  the  total  record  size. 

Ideally,  given  a key  for  a desired 
record,  we  should  be  able  to  find  the 
record  with  only  one  physical  disk 
read.  The  worst  case  is  the  orginary 
sequential  file  where  on  the  average 
we  must  be  physically  read  half  of 
the  fife  to  find  any  one  record! 

Indexed  Sequential 

As  described  in  Mr.  La  Plante's  ar- 
ticle, an  Indexed  Sequential  file 
stores  records  sequentially,  but  an 
in-core  table  is  kept  of  the  keys.  This 
table  can  be  searched  very  rapidly  to 
find  the  disk  location  of  the  desired 
record.  A single  physical  disk  reads 
then  retrieves  it. 

Random  Access 

The  central  concept  of  Random 
Access  is  that  the  disk  storage  ad- 
dress can  be  calculated  from  the  key 
itself  by  a fixed  algorithm.  A targe 
range  of  potential  keys  is  "mapped11 
by  this  process  into  a finite  set  of 
real  disk  addresses. 

Some  reflection  upon  the  size  of  the 
potential  "key-space"  (i.e.s  9-digit 
Social  Security  numbers)  versus  the 
disk  address  space  (say,  1M  bytes), 
leads  one  to  several  conclusions: 

1)  The  mapping  of  "key-space"  to 
disk-space  cannot  be  one-to- 
one.  Hence,  there  wifi  be  cases 
where  more  than  one  key  yields 
the  same  disk  address. 

2)  The  disk  space  will  not  be  com- 
pletely used  in  most  cases. 
The  records  will  not  be  contigu- 
ous within  the  file. 

The  first  case  is  the  famous  "colfi- 
sio n”  problem.  Many  schemes  exist  to 
handle  this  condition.  The  second 
point  defines  the  "leading  factor"  of 
a random  access  file  — the  percent- 
age of  storage  space  actually  used 
to  hold  records. 

The  interested  reader  is  urged  to 
reference  Donald  Knuth  s The  Art  of 
Computer  Programming a Volume  3, 
Searching  and  Sorting  for  a com- 
plete treatment  of  this  topic. 

Let  me  whet  your  appetite  by  not- 
ing that  the  "bucket-hashing” 
method  of  random  access  seems 
ideally  suited  for  the  relatively  small 
disk  storage  units  available  to  most 
microcomputers. 

In  summary,  a true  random  access 


the  system  has  these  two  properties: 

1)  The  storage  address  is  calcu- 
lated from  the  key  itself. 

2)  Records  are  not  stored  contig- 
uously in  the  fife.  Indeed,  as 
one  might  suspect  by  now,  the 
storage  address  calculation 
("hashing11)  is  used  to  initially 


store  the  record  as  well  as  for 
its  later  retrieval. 

Tom  Slezak 
Pleasant  Hill,  CA 

Tom r we  appreciate  your  comments 
and  consequently  are  running  your 
letter  in  totaL 
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50,OOOTH  LSI  TERMINAL  DESTINED 
FOR  BOOMING  EUROPEAN  MARKET 

In  a special  presentation  on  the 
plant  floor  witnessed  by  the  entire 
production  staff  and  management, 
Lee  Falco,  general  manager  of  Lear 
SiegleFs  Data  Products  Group,  per- 
sonally delivered  the  company's 
50,000th  video  display  terminal  — 
an  ADM-3A  Dumb  Terminal™  — to  a 
major  European  customer. 

The  latest  computer  terminal  to 
come  off  the  company's  assembly 
line  was  handed  to  Bruce  Woodall, 
chief  executive  officer  of  Teleprint 
GMBH,  Frankfurt,  the  largest  inde- 
pendent distributor  of  computers 
and  computer  peripheral  hardware 
in  Germany,  Belgium  and  Holland, 

Woodall  noted  that  the  Lear  Sieg- 
ler  ADM-3A  Dumb  Terminal  is  "the 
best  known  computer  terminal  cur 
rently  available  on  the  European 
market,"  and  that  this  device  and 
others  like  it  have  become  increas- 
ingly important  factors  in  the  market 
as  more  and  more  users  move  away 
from  one-supplier  systems. 

"Following  trends  in  the  United 
States,"  he  said,  "European  com- 
puter users  are  becoming  far  more 
sophisticated,  taking  advantage  of 
the  many  performance  and  cost  im- 
provements possible  by  mixing  sys- 
tem components." 

He  also  noted  that  low-cost,  high- 
performance  hardware  such  as  the 
ADM-3A  Dumb  Terminal  is  making 
computer  power  available  on  a large 
scale  to  first-time  users  In  Germany 
and  other  countries. 

"As  in  the  United  States,"  he  com- 
mented, "distributed  data  process- 
ing has  become  a major  force  in  the 
hardware  marketplace." 

Typical  of  this  type  of  application, 
he  went  on,  is  a non-profit  German 
organization  of  tax  consultants. 

"By  setting  up  a data  base  and 
providing  easy  access  to  it  via  Lear 
Siegier  display  systems,"  he  ex- 
plained, "more  than  5,000  account- 
ants who  normally  would  not  have 
access  to  this  type  of  information 
can  now  easily  get  it  in  real  time." 

Another  example  of  this  type  of 
system,  he  continued,  is  one  de- 
signed and  set  up  by  Lufthansa,  Ger- 
many’s international  airlne,  to  com- 
bat terrorism. 

"In  this  case,"  he  went  on,  "the 
terminals  are  used  to  verify  that 
passengers  who  check  luggage  on 
board  a flight  actually  board  the 
flight.  The  terminals  they've  In- 
stalled truly  help  make  the  best  of 
what  is,  under  the  best  of  condi- 
tions, a difficult  situation." 


In  applications  such  as  these, 
Teleprint,  a wholly-owned  subsidiary 
of  Mannesman  A,G,,  the  tenth  larg- 
est company  in  Germany,  not  only 
supplies  the  terminals,  but  also  de- 
signs and  integrates  the  control 
logic  needed  to  interface  the  hard- 
ware to  IBM  and  other  mainframe 
processors. 

Woodall  estimates  that  terminals 
designed  for  interfacing  to  main- 
frame processors  and  for  distributed 
data  processing  systems  account 
for  over  70  percent  of  the  terminal 
business  in  Germany,  and,  he  says, 
"this  market  is  growing  very  fast  — 
in  the  neighborhood  of  35  to  40  per- 
cent per  year,  compounded."  Tradi- 
tional asynchronous  terminal  appli- 
cations make  up  the  remaining  30 
percent  of  the  terminal  market,  he 
said. 

Expanding  applications  in  Europe 
are  not  the  only  reasons  for  the 
booming  market  for  American  com- 
puter hardware,  according  to  Wood- 
all.  The  continuing  increase  in  the 
value  of  the  Mark  as  opposed  to  the 
dollar  is  making  imported  American 
systems  extremely  attractive,  "In 
1971,  for  example,"  he  pointed  out, 
"a  video  terminal  of  this  type  went 
for  10,000  Marks.  Today  they  sell  for 
5,000  Marks,  and  have  twice  the 
power." 

SS-50  BUS  MANUFACTURERS 

MET  AT  2ND  COMPUTER  FAIRE 

All  manufacturers  of  SS-50  bus 
compatible  hardware  met  together 
at  the  second  Computer  Faire  in  San 
Jose  to  discuss  possible  new  bus 
signal  assignments.  Represented  at 
the  meeting  were  Southwest  Techni- 
cal Products  Corp.,  Midwest  Scien- 
tific Instruments,  Smoke  Signal 
Broadcasting,  Gimix  and  The  Micro 
Works. 

It  was  agreed  that  uniformity  of 
use  was  essential  to  protect  current 
and  future  users  of  the  bus  from  the 
incompatibility  and  general  chaos 
now  being  faced  by  3-100  users  and 
manufacturers.  It  was  agreed  by 
everyone  present  that  any  revised, 
or  additional  bus  line  assignments 
would  be  cleared  with  all  concerned 
before  being  designed  into  equip- 
ment. A suggestion  to  change  the 
present  "Phase  1"  line  to  "Slow 
Memory"  was  made  by  Mr.  Childress 
of  Midwest  Scientific  instruments. 
Several  others  present  agreed  that 
this  was  a reasonable  change,  since 
"Phase  1”  was  a redundant  signal 
that  could  be  obtained  by  inverting 
"Phase  2"  which  is  also  present  on 
the  bus.  If  no  objections  are  found, 


this  change  will  be  considered  for 
action  by  all  manufacturers  of  the 
SS-50  bus  to  make  the  change  of- 
ficial. 

A discussion  of  possible  addi- 
tions, or  changes,  to  the  bus  system 
for  MG-6809  processors  brought  up 
the  subject  of  monitor  and  software 
compatibility  in  these  machines.  It 
was  agreed  that  Mr,  Dave  Shirk  of 
Technical  Systems  Consultants  Inc. 
would  be  asked  to  recommend  jump 
table  addresses  that  would  be  used 
by  all  SS-50  manufacturers  in  these 
systems.  This  would  insure  that  afl 
users  of  this  advanced  processor  on 
the  SS-50  bus  would  be  able  to  inter- 
change hardware  and  software  easi- 
ly between  monitors  written  by  dif- 
ferent sources. 

Mr.  Robert  Lenz,  president  of  The 
Micro  Works,  reported  that  he  had 
conducted  some  experiments  with 
high  speed  processors  and  that  he 
had  found  that  no  problems  with 
cross  talk,  or  any  need  for  termina- 
tions, etc.r  at  speeds  up  to  3.0MHz 
with  a standard  SS-50  bus. 

The  next  meeting  of  the  SS-50 
manufacturers  association  will  be 
held  at  Personal  Computing  78,  in 
Philadelphia,  All  manufacturers  of 
SS-50  bus  compatible  products  are 
invited.  All  users  of  the  bus  are  also 
invited  to  participate  in  the  meeting 
and  to  send  any  suggestions  they 
may  have  to  any  of  the  above  manu- 
facturers for  consideration  at  this 
meeting. 

SMALLER  COMPUTERS  SEEN 
ASSUMING  ROLE  OF 
LARGER  SYSTEMS 

Ryal  R,  Poppa,  Chairman  of  the 
Board,  President  and  Chief  Execu- 
tive Officer  of  Pertec  Computer  Cor- 
poration (PCC),  told  an  audience  at 
the  Financial  Analysts  Federation 
Symposium  on  High  Technology, 
that  the  very  small  business  sys- 
tems segment  is  assuming  the  roie 
of  growth-leader  in  the  computer  in- 
dustry, Small  businesses  today  are 
finding  they  can  buy  more  com- 
puting power  for  less  money  — and 
operate  them  for  less,  also  — than 
they  ever  could  with  larger  systems. 

"This  acceptance  of  microcom- 
puters — more  popularly  known  as 
personal  computers  — is  expected 
to  take  this  part  of  the  computer  in- 
dustry from  a projected  sales  level 
this  year  of  $398  million  to  1983 
sales  rates  of  more  than  $1  billion, 
largely  on  the  strength  of  afford- 
ability to  the  small  businessman," 
he  said. 

Mr.  Poppa  spoke  during  an  after- 
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noon  panel  on  “The  Computer  In- 
dustry — Emerging  Markets  for 
Microprocessors,  Microcomputers, 
Small  Business  Computers  and  the 
Home  Computers.15  PCC,  through 
the  MITS/Altair™  and  iCOMB  prod- 
uct lines  is  a pioneer  in  the  develop- 
ment and  marketing  of  very  small 
computer  systems  that  are  "com- 
puterizing” businesses  previously 
considered  “too  small"  for  data  pro- 
cessing. 

'‘Almost  all  of  the  products  are 
sold  through  retail  stores  that  are  in- 
dependently owned  by  entrepreneurs 
in  their  own  right,"  Mr.  Poppa  told 
the  financial  analysts. 

“Most  of  the  technology  to  meet 
the  needs  of  the  corner  drug  store, 
regional  hardware  chain  or  cotton 
gin  farmers  is  already  in  place  — or 
ready  to  be  introduced,"  Mr.  Poppa 
said.  “Intelligence  on  a semiconduc- 
tor chip  and  low-priced  peripherals 
are  available.  Complete  systems  are 
being  built  into  desks  and  by  year- 
end  there  will  be  even  further  reduc- 
tions in  system  size,  giving  even 
more  for  less. 

“The  price  of  such  a computer,  in- 
cluding the  vital  software  to  make  it 
run,  is  around  $15,000  for  the 
average  installation  today.  But  that 
price  is  declining  and  the  $10,000 
system  should  be  common  in  1979," 
he  projected. 

“Software  requirements  — those 
vital  instructions  written  to  make  a 
computer  serve  the  specific  needs 
of  users  — are  also  ready.  Since 
1 975t  some  20,000  MITS/Altair 
systems  have  been  sold  and  put  into 
operation.  Those  buyers  — many  of 
them  home  hobbyists  — did  some 
original  software  programming  and 
are  now  making  it  available  to  end- 
users  and  manufacturers.1” 

HAROLD  HAYNES  TO  ASSESS 
NATIONAL  ENERGY  PROBLEM  AT 
1978  NATIONAL  COMPUTER 
CONFERENCE 

Harold  J.  Haynes,  chairman  of  the 
board  and  chief  executive  officer  of 
Standard  Oil  Company  of  California, 
will  delivery  a major  keynoting  ad- 
dress on  Tuesday,  June  6 at  the  1978 
National  Computer  conference  in 
Anaheim,  California.  Haynes’  ad- 
dress, which  will  Include  an  analysis 
of  current  energy  problems,  will  be 
the  feature  of  the  Conference  In- 
dustry Luncheon  to  be  held  in  the 
Anaheim  Room  of  the  Anaheim  Con- 
vention Center.  This  year’s  NCC,  the 
largest  gathering  of  the  computing 
and  information  processing  field,  is 
expected  to  draw  up  to  40,000  at- 


tendees from  the  computing  field, 
major  user  industries,  the  business 
and  financial  community,  govern- 
ment, education,  plus  related  pro- 
fessions and  disciplines. 

He  is  expected  to  comment  upon 
a major  theme  of  this  year’s  NCC  — 
the  present  and  potential  role  of 
computers  in  helping  to  alleviate  the 
world  energy  problem.  He  will  also 
assess  the  current  energy  situation 
and  describe  proposed  solutions  by 
industry. 


Haynes,  a graduate  engineer  and 
a director  of  the  American 
Petroleum  Institute,  will  comment 
on  energy  needs  and  priorities  both 
in  terms  of  our  national  interest  and 
the  worldwide  supply  and  demand 
picture.  Included  will  be  discussion 
of  various  approaches  to  the  more 
efficient  utilization  . of  existing 
energy  resources,  plus  those  efforts 
now  on  the  drawing  boards  related 
to  the  development  of  new  energy 
resources  and  techniques  for  their 
optimum  utilization. 


ADULT  GAME 
LIBRARY 

Bootstrap,  one  of  the  finest  personal  computing 
software  houses,  has  developed  this  unique  and 
delever  set  of  programs. 

The  Library  includes  operating  instructions  for 
each  of  the  ten  programs,  sample  problems, 
program  listings  and  an  optional  package  of 
unrecorded  magnetic  cards.  (You  record  the 
programs  on  blank  cards  per  the  provided  listings ). 
All  software  operates  on  theTl59  and  the  PC  100 A 
Some  programs  can  be  modified  to  run  on  the  59 
and  58. 

CRAPS  • SHARK 
EARTHQUAKE 
TIC  TAG  TOE 
EIGHT  BALL 
BLACK  JACK 
HORSE  RACE 
LETTERS  * RIP  CORD 
EMPLOYEE  EVALUATION 


V. 


-TO  PLACE  YOUR  ORDER 
CBM  Inc. 

198  Moore  Dr. 

Lexington,  Kentucky  40503 
(606)  2764510 

PLEASE  SEND  ME  THE  FOLLOWING- 

□ Adult  Game  Library  with  Magnetic  Cards  at  - $39.95 

□ Adult  Games  Library  udihout  Magnetic  Cards  at  524.95 

□ Tl  59  Calculator  at  - - $229  95 

□ Tl  58  Calculator  at  $98.95 

□ PC  100A  Printer  at - $159  95 

Plus  handling  charges  at $2.95 

TOTAL  

I have  enclosed  a check  lor  the  above  total  or  my  VISA  or  MASTERCHARGE 
card  number  is - (underline  respective  card). 
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A MAJOR  CONVENTION  FOR 
PERSONAL  & BUSINESS  COMPUTING 

Personal  Computing  78™  will 
move  to  a new  location  for  this  year's 
presentation  when  the  Philadelphia 
Civic  Center  plays  host  to  the  most 
complete  display  of  personal  com- 
puting exhibits  east  of  the  Rockies. 
The  1978  presentation  will  run  four 
days,  August  24-27,  making  it  the 
largest  show  of  its  type  anywhere. 

The  opening  session  of  the  show 
will  feature  a full-day  industry  trade 
show  set  aside  for  dealers  and  mem- 
bers of  the  industry  as  well  as 
guests  of  exhibitors  and  representa- 
tives  of  TV  and  other  segments  of 
the  media.  Special  meetings  and 
seminars  for  dealers  and  retailers 
are  planned  for  the  opening  night  at 
the  convention  headquarters  hotel 
in  the  Philadelphia  Sheraton. 

In  addition  to  the  exhibits,  other 
attractions  will  include  an  art  show, 
music  festival,  computerized  mouse 
maze,  and  the  highly  successful  Per- 
sonal Computing  College™,  The  col- 
lege will  again  include  over  80  hours 
of  free  in-depth  seminars  conducted 
by  some  of  the  country's  leading 
names  in  the  computing  field.  There 
will  be  topics  of  interest  for  every- 
one, whether  the  individual  is  a 
beginner,  student,  hobbyist,  educa- 
tor or  computer  professional.  Sever- 
al sessions  will  be  tailored  to  the 
needs  of  businesses  which  have 
seen  the  tremendous  advantages  of 
micro  and  minicomputer  processor 
applications. 

Professional  seminars  featuring 
in-depth  study  will  again  be  con- 
ducted during  the  week  by  com- 
panies such  as  Adam  Osborne  and 
Associates,  Sybex  and  Tychon,  Inc. 
at  the  nearby  Hilton  Hotel. 

For  information  contact  Personal 
Computing  78,  John  H.  Dilks  III,  Rt. 
1,  Box  242,  Warf  Rd.,  Mays  Landing, 
NJ  08330,  (609)653-1 188. 


INTERFACE  AGE  ALERTS  READERS 

In  the  April  1978  issue,  on  page 
127  the  advertisement  for  the  Byte 
Shops  of  South  Florida,  has  two 
printed  errors.  The  first  one  is,  the 
phone  number  for  the  Byte  Shop  of 
Miami  is  incorrect  and  should  be 

DIAL  (305)  264-BYTE.  The  second  er- 
ror is  on  the  Byte  Shop  of  Fort  Lau- 
derdale, the  printer  left  off  the 
phone  number  which  should  be 

DIAL  (305)  561 -BYTE.  So  readers  be 
sure  to  correct  your  phone  listing 
and  give  them  a call  to  let  them 
know  that  you  got  the  message. 


THE  SOUTHERN  CALIFORNIA 
SWAP  MEET 

Just  an  old-fashioned,  good-time 
swap  meet  for  computer  hobbyists, 
hams  and  electronic  experimenters. 
People  will  be  coming  from  as  far 
south  as  San  Diego. . .as  far  north  as 
San  Francisco.  . .and  as  far  east  as 
Phoenix!  Time:  July  1st,  1978  from  9 
AM  to  4:30  PM.  Place:  The  Salvation 
Army  Community  Center,  4849  Hol- 
lister Avenue,  Santa  Barbara.  Admis- 
sion free  to  buyers.  Sellers  contact 
John  Craig,  RFD  Box  1000,  Lompoc, 
CA  93436  for  more  information,  or 
phone  (805)  735-1023.  Y'all  come! 


NEW  I DC  PORTRAIT  OF 
SATELLITE  BUSINESS  SYSTEMS 

International  Data  Corporation, 
the  leading  market  research  and 
analysis  firm  devoted  exclusively  to 
the  computer  industry,  has  just 
released  a new  report  on  Satellite 
Business  Systems  (SBS).  This  report 
offers  insight  into  the  IBM- 
COMSAT-AETNA  subsidiary  that 
could  potentially  revolutionize  cor- 
porate communications  in  the 
1980s,  Some  examples: 

•Covert  benefits  to  IBM  will  not  be  a 
problem.  The  separation  restrict 
tions  imposed  by  the  FCC  are  fairly 
strict  and  are  being  adhered  to. 
Even  the  Computer  and  Communi- 
cations Industry  Association,  one 
of  the  opponents  of  IBM's  entry 
into  the  DOMSAT  arena,  has  voiced 
satisfaction  with  the  FCC's  safe- 
guards. 

•The  innovative  satellite  system  wilt 
originally  support  a digital  bit  rate 
of  430  Mbps,  but  by  merely  adding 
one  more  satellite  (the  ground 
spare)  SBS  could  double  that  by  re- 
vising backup  algorithms. 

•The  SBS  filing  with  the  FCC  stops 
at  375  earth  stations  in  projections 
of  earth  stations  to  be  installed  (the 
saturation  point  for  the  Intial  sys- 
tem). But  alternative  analysis  show 
how  that  could  be  over  500  with  no 
extra  satellites,  over  1,000  just  by 
launching  the  ground  spare. 

•Although  voice  traffic  will  predomi- 
nate on  the  SBS  system,  the  strength 
of  its  success  will  depend  on  new 
applications,  SBS,  for  instance,  has 
already  chronicled  the  evolution  of 
today's  existing  facsimile,  word 
processor,  and  copier  systems  into 
tomorrow’s  electronic  mail  sys- 
tems. In  addition,  layouts  for  cen- 
ters of  teleconferencing!  a concept 
SBS  is  pushing  especially  hard,  have 
been  proposed  by  SBS  spokesmen. 


•Project  Prelude  experiments,  at- 
tended by  I DC  personnel,  provide 
some  initial  insights  into  the  viabil- 
ity of  those  new  applications.  They 
also  illustrate  some  of  the  road- 
blocks. Teleconferencing  will  sup- 
posedly allow  Impromptu  meetings 
to  take  place  at  a fraction  of  the 
cost  of  regular  conferences.  . .but 
how  imprompty  can  they  really  be? 
Who  controls  the  teleconferencing 
resources?  How  are  overuse  and 
abuse  prevented? 

•SBS  recovery  of  system  costs 
doesn’t  require  a huge  market 
share,  and  the  company  is  offering 
conservative  projections  of  what 
that  share  will  be.  Some  of  the  rea- 
sons for  conservatism  include  the 
other  satellite  carriers  (estimated 
by  I DC  to  have  1977  revenues  a- 
round  $50  million)  and,  perhaps 
more  imporanily,  AT&T  terrestrial 
systems.  Finally,  despite  the  cur- 
rent low  usage  of  the  SBS  frequen- 
cy bands,  there  are  limitations. 
New  generations  of  satellite  sys- 
tems are  already  in  design. 

This  Special  Report,  researched 
and  written  as  part  of  I DCs  Distri- 
buted Processing  Reporting  Service 
— but  offered  separately  — is  both 
a reference  document  and  analysis 
of  SBS,  its  system,  and  its  implica- 
tions. The  informatino  was  compiled 
through  personal  interviews,  SBS 
documents  and  presentations,  and 
independent  sources.  It's  price  for 
non -subscribers  to  the  DP RS  is  $90. 

CALCOMP  TO  END  MAINTENANCE 
CONTRACTS  ON  SELECTED 
OUT-OF-PRO  DUCTtON  PRODUCTS 

California  Computer  Products, 
Inc.  (CalComp)  has  announced  plans 
to  end  contract  maintenance  and 
software  support  by  April  1, 1979,  on 
selected  graphics  products  which 
have  been  out  of  production  for  sev- 
eral years. 

In  making  the  announcement, 
James  F,  Waltz,  vice  president, 
sales  for  the  Graphics  Products  Divi- 
sion, said  this  is  the  first  time  Cal- 
Comp has  phased  out  support  of 
products  it  manufactured. 

“Training  field  engineers  to  main- 
tain out-dated  equipment  has 
become  prohibitive  from  the  stand- 
point of  cost  and  time,"  said  Waltz. 
“Replacement  parts  are  out  of  pro- 
duction and  becoming  scarce  in 
some  cases.  Software  training  and 
support  by  field  systems  analysts  is 
equally  prohibitive." 

Products  affected  by  the  new 
policy  are:  controller  models  210, 
211,  470,  570,  580,  900,  910,  937,  the 
700  series,  and  11x  series  control- 
lers; drum  plotter  models  1136,  663, 
665,  763,  and  765;  flatbed  plotter 
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models  618,  718,  728,  and  738;  and 
computer  output  microfilm  model 
835. 

According  to  Waltz,  these  pro- 
ducts will  be  serviced  by  CalComp 
on  an  on-call,  best  effort  basis  only; 
the  company  will  be  available  for 
servicing  machines  if  a trained  field 
engineer  and/or  systems  analyst  is 
in  the  area. 

“We  are  notifying  our  customers 
directly  of  the  new  policy,”  said 
Waltz.  ‘‘We  hope  that  by  giving  a full 
year  notification,  there  will  be  plenty 
of  time  to  make  a transition.  Of 
course,  our  field  staff  will  be  work- 
ing individually  with  customers  to 
help  them  make  other  arrangements 
for  maintenance  of  these  CalComp 
products.” 

In  addition  to  graphics  products, 
CalComp  markets  a broad  line  of 
other  computer  peripherals  in- 
cluding disk  memory  products,  auto- 
mated tape  library  systems  and  IBM 
plug-compatible  memory  products. 

APPLE  COMPUTER,  INC. 

DISCLOSES  EQUITY  FINANCING 
FROM  MAJOR  INVESTMENT  FIRMS 

Apple  Computer,  Inc.  has  obtained 
funding  through  a recent  equity  of- 
fering. The  investors  include  Ven- 
rock  Associates,  Capital  Manage- 
ment, Inc.,  and  Arthur  Rock,  three 


highly  respected  names  in  the  ven- 
ture capital  community. 

Initial  financing  for  the  company 
was  provided  by  the  Bank  of  America 
and  by  individuals  within  the  com- 
pany. 

A.C.  Markkula,  Apple’s  board 
chairman,  said  “The  proceeds  will 
be  added  to  our  working  capital  and 
used  to  increase  the  company’s  pro- 
duction, new  product  development 
and  worldwide  marketing  programs.” 

“Apple  currently  enjoys  a 12- 
month  market  and  technology 
leadership  position,  and  we  intend 
to  maintain  it.” 

“We  expect  Texas  Instruments 
and  Atari  to  enter  our  market  within 
the  next  18  months,”  Markkula  said. 

Apple  Computer,  Inc.  has  been  in 
the  personal  computing  business 
since  January,  1976,  and  has  been 
shipping  the  Apple  Computer  since 
May  of  1977. 

AM-100  USERS  GROUP  FORMING 

A program  exchange  and  news- 
letter is  being  established  for  users, 
owners,  and  persons  interested  in 
the  Alpha  Micro  Systems  AM-100 
computer  system. 

The  newsletter  will  be  issued 
monthly.  It  will  contain  descriptions 
of  the  programs  that  have  been  sub- 
mitted by  users.  In  addition,  it  is 


planned  to  include  in  the  newsletter 
short  announcements  of  programs 
that  are  in  the  process  of  being  de- 
veloped as  well  as  other  items  of  in- 
terest. The  newsletter  will  be  mailed 
first  class. 

The  distribution  medium  of  the 
programs  and  their  support  files  will 
be  via  floppy  diskettes  written  in  the 
IBM  compatible  AMOS™  format. 

For  further  information  concern- 
ing membership  and  details  of  pro- 
gram submission,  please  contact 
Lefford  F.  Lowden,  616  Long  Pond 
Road,  Rochester,  NY  14612. 

USERS  GROUP  BEING  FORMED 

Attention  Digital  Group  system 
owners:  You  are  not  alone!  There  are 
others  out  there  who  would  like  to 
share  their  joys  and  sorrows  with 
you. 

An  independent  users  group  is  be- 
ing formed  to  act  as  a clearing  house 
for  exchange  of  information.  The 
first  issue  of  the  newsletter  features 
an  evaluation  of  Micro-Corn  soft- 
ware, an  interface  to  a selectric 
(hardware  and  software),  a discus- 
sion of  the  problems  in  expanding 
past  26K,  a flea  market  section,  and 
much  more. 

For  information,  write  to:  Lloyd 
Kishinsky,  DG  Users  Group,  P.O. 
Box  316,  Woodmere,  NY  11598. 
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FRANKLIN  ELECTRIC  Co.i 

I/O 

INTERFACE 

3 Serial  1 Parallel 


WESTLAKE  VILLAGE.  CALIFORNIA  91361 
805/497-7755 
TWX  910-336-1675 
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Check  these  features 

CAPACITY  - 3 serial  I/O  ports;  one  parallel  I/O  port  for 
use  with  modem  controls,  printer,  or  key  board. 

INTERFACE  - Current  loop  or  EIA  RS  232. 

SPEED  - All  common  bit  rates;  75  to  9600  bps  (bits  per  second) 

INDICATORS  - LED  indicators  for  transmit  & receive  data  on  all  3 ports. 

CONFIGURATION  — DIP  socket  jumpers  for  ease  of  strapping  (for  choice  of 
speed,  UART  programming,  etc.) 

MODE  — Full  or  Half  Duplex  (choice  using  jumpers) 

CONNECTIONS  - Easy  cable  connections  at  top  of  board  using  DIP  sockets 

GROWTH  — Compatible  with  FRANKLIN  ELECTRIC'S  Remote  Control  Modules, 
soon  to  be  introduced. 

INTERRUPTS  - Vectored  interrupt  compatibility. 

SOFTWARE  - IMSAI  & altair  software  compatible 


THE  COMBINATION  YOU  HA  VE  WANTED  - 

NOW  ATTACH  3 SERIAL  I/O  DEVICES  (CRT  TTY , MODEMS, ),  ONE 

PARALLEL  INPUT  AND  ONE  PARALLEL  OUTPUT  DEVICE 

TO  YOUR  COMPUTER  WITH  ONE  BOARD  INSTEAD  OF  2 OR  3. 


Price 

• With  1C  Sockets $165 

• ASSEMBLED  — 

With  Sockets $250 


FBANKL1N  ELECTRIC  Coapaaj 


a Division  of  Franklin  Systems  Corporation 
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July  1 Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni- 
versity of  Louisville,  Speed  School 
Auditorium  at  1 P.M.  For  details, 
write  the  club  at  115  Edgemont 
Dr,,  New  Alban,  tN  47150. 

July  1 The  Computer  Hobbyist 
Group  will  meet  at  1 P.M.  in  the 
Green  Center,  Rm  2.530,  of  Univ. 
of  Texas,  Dallas.  For  details  write 
to  P.O.  Box  11344,  Grand  Prairie, 
TX  75051. 

July  1 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 

Jufy  1 Oklahoma  Computer  Club 
will  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 

July  1 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Cali  {414} 
246-6634  for  further  details. 

July  1 Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  The 


club  also  meets  on  the  3rd  Satur- 
day of  the  month.  For  further  in- 
formation write  SNPCS,  1405 
Lucille  St.,  Las  Vegas,  NV  89101 
or  call  (702)  642-0212. 

July  3 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

July  4 Tidewater  Computer  Club 
will  meet  at  the  Electronics  Com- 
puter Programming  Institute, 
Janaf  Office  Bldg.,  Janaf  Shop- 
ping Center  in  Norfolk.  The  club 
also  meets  on  the  3rd  Tuesday  of 
the  month.  For  details  contact:  C. 
Dawson  Yeomans,  Interface 
Chairman,  677  Lord  Dunmore  Dr., 
Virginia  Beach,  VA  23462. 

July  5 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp,  at  7:00  P.M. 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  (603) 
434-4239  for  details. 

July  5 Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 


July  5 The  Valley  Computer  Club 
will  meet  at  7 P.M.  at  the  Harvard 
School  located  at  3700  Coldwater 
Canyon,  Studio  City,  CA. 

July  5 Columbus  Computer  Club 
will  meet  at  the  Center  of  Science 
and  Industry  at  7:30  P.M.  For  fur- 
ther information  write  do  Fred 
Hatfield  K8VDU,  Computer  Data 
Systems,  1372  Grandview  Ave.( 
Columbus,  OH  43212,  or  call  (614) 
488-3347. 

July  5 Lincoln  Computer  Club  will 
hold  its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Sts.  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr., 
422  Dale  Dr.,  Lincoln,  NE  68510. 


July  6 Microcomputer  Users  Group 
(MCG)  will  hold  its  meeting  at  the 
University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7 P.M.  The 
club  meets  every  Thursday.  For 
more  information  write  MCG, 
Dept,  of  Elec.  Eng.,  123  Church 
St.  S.E.,  Minneapolis,  MN  55455. 

July  6 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 


$95  Stand  Alone  Video  Terminal  '■ 

ffi .8  ( i 9 !.■  X V tr I $' 4'  <3 7i  o i i 7 ,J  ^ Tj : I 

! *'  nu  ' ( > *+ , - , / 0 1 2456739 : ; < = >? 
0RBCDEFGH I JKLMNOPPSTUUWXVZ  C \ ] A_ 
ab  cd  e f 9 h i j k 1 \fi  n o pq  r s t ay  wx  yz<  1 >HS 

SCT-100  FEATURES: 

• 64  X 16  line  format  with  128  displayable  characters 
• Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
• $18?  Assembled  or  $157  Kit  (Partial  Kit  $95) 

• Full  cursor  control  with  scrolling  and  paging 
• On  board  power  supply 

• Many  additional  features 

Call  or  write  today,  MC/VISA  accepted 

XITEX  CORP.  P.O,  Box  #20887 
Dallas,  Texas,  75220  •Phone  (2  14)  386-3859 
Overseas  orders  and  dealer  inquiries  welcome 
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July  6 Northwest  Computer  Soci- 
ety meets  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at  7:30 
P.M.  For  more  details  write  NCCN, 
Box  242,  Renton,  WA  98055. 

July  7 Microcomputer  Information 
Group  will  meet  at  7 P.M.  at  the 
Microcomputer  Resource  Center, 
5150  Anton  Dr.,  Rm.  212,  Madison, 
Wl  53719,  <608)  274-8925.  Len 
Lindsay,  president. 

July  7 Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

July  8 The  Permian  Basin  Compu- 
ter Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  call  (915)  332-9151. 

July  9 North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Le  rocker, 
(714)  998-8080  evenings.  For  more 
information  write  P.O.  Box  3603, 
Orange,  CA  92655. 

July  12  Home  Computers  Users 
Group  for  Radio  Shack  TRS-80 
meets  at  7:30  PM.  For  details  write 
or  call  TRS-80  Users  Group  Infor- 
mation of  Eastern  Massachusetts, 
c/o  Miller,  61  Lake  Shore  Road, 
Natick,  MA  01760,  (617)  653-6136. 

July  13  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M. 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S.  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

July  13  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  call  Larry  or  Holly  Barney, 
1928  S.  2600  E.,  Salt  Lake  City,  UT 
84108.  (801)  485-3476. 


July  13  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 

July  13  North  Florida  Computer 
Society  will  meet  at  227  Edison 
Dr.,  Pensacola,  FL  32505.  For  de- 
tails write  this  address  or  call 
Eugene  Rhodes  at  (904)  453-3844. 


July  14  HAUCC  will  meet  at  7:30  PM 
in  Rm  117  of  the  Science  & Re- 
search Bldg,  of  the  main  campus 
of  the  Univ.  of  Houston.  For  more 
details  write  or  call  P.O.  Box  37201, 
Houston,  TX  77036,  (713)661-6806. 

July  14  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJACC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8,  at  7 P.M.  For  details 
write  NNJACC,  593  New  York 
Ave.,  Lyndhurst,  NJ  07071. 

July  14  Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M.  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Call  (415)  967-6754  for 
more  details. 

July  15  San  Diego  Computer  Soci- 
ety wilt  meet  at  the  Grossmont 
Community  College  Student  Cen- 
ter, 8800  Grossmont  College  Dr., 
El  Cajon,  CA.  Doors  open  at  12:30. 
For  details  call  (714)  565-1738. 

July  15  The  7C’s  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

July  15  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave. 
For  more  details  write  PACS,  P.O. 
Box  1954,  Philadelphia,  PA  19105. 

July  15  Computer  Hobbyist  Group 
of  North  Texas  will  meet  at  UTA 
University  Hall,  Rm  108  at  1 PM  in 
Arlington,  TX.  For  details  call  Neil 
Ferguson  at  (817)  or  (214)  265-9054. 

July  16  Central  Florida  Computer 
Club  will  meet  at  2010  Fosgate 
Or.,  Winter  Park,  FL  32789  2:00 
PM.  Contact  Bill  Kerns  for  details. 

July  16  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE)  will 
meet  at  1 PM  in  the  Northern  Illi- 
nois Gas  Bldg.,  Golf  and  Sherman 
Rds.,  Glenview,  IL.  For  details 
write  CACHE,  P.O.  Box  52,  So. 
Holland,  IL  60473,  or  call  CACHE 
Hotline,  (312)849-1132. 

July  18  Rhode  Island  Computer 
Hobbyists  (RICH)  meets  the  at 
the  Knight  Campus  of  Rhode 
Island  Junior  College  in  the 
Faculty  Cafeteria  at  7:30  P.M.  For 
details  contact  Emilio  tannucillo, 
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Systems  Insights 
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Available  for  Immediate  Delivery 

QUALITY 

Business 

PROGRAMS 

GENERAL  LEDGER.  A comprehensive 
GL  system  designed  for  professional 
accountants  and  small  businesses. 
QUICKLY  set  up  any  custom  charts  of 
accounts  to  handle  single  or  multiple 
departments.  INTERACTIVELY  verify 
data,  CUSTOMIZE  report  formats  and 
headings.  EXHAUSTIVELY  document- 
ed. COMPUTER  knowledge  not  re- 
quired, Written  in  CBASIC,  the  GL 
system  costs  $995 


ACCOUNTS  RECEIVABLE,  A sophis* 
ti cated,  OPEN-ITEM  billing  system  for 
small  businesses.  Produces  all  reports 
necessary  for  careful  maintenance  of 
receivables.  Supports  CYCLE  BILLING, 
automatic  late  charges,  and  recurring 
receivables.  Reports  Include  STATE- 
MENTS, AGED  TRIAL  BALANCE,  Sales 
Reports,  and  more.  For  $750 


NAME  AND  ADDRESS  (NAD)  SYSTEM 

with  optional  reference  Information 
MAINTAINS  files  and  allows  SELEC- 
TION on  all  fields  for  printing  LABELS, 
REPORTS,  or  new  files.  Thoroughly 
documented  and  written  In  C BASIC. 
Only  $79 

QSORT.  A fast  and  efficient,  easy  to 
use,  Full  Disk  Sort/Merge,  Its  AUTO- 
MATIC operation,  multiple  sort  keys, 
and  complete  backup  provide  power 
and  flexibility.  In  8060  code,  $95 

C BASIC.  An  Advanced,  Comprehensive, 
Commercially  Oriented  Compiler/ 
Interpreter  including  full  disk  access, 
print  USING,  14  digits  of  precision, 
and  much  more.  With  85  page  manual, 


All  programs  require  the  8080  or 
Z-80  CPU  and  the  CP/M  floppy-disk 
operating  system.  All  our  software 
is  attractively  packaged  and  ship- 
ped from  stock. 

To  order  or  lor  more  information.  Call: 

Aructured  Zg/tem/  Group 

5615  KALES  AVE.  DEPT.  C-6 
OAKLAND,  CA.  94618 
(415)547-1567 


California  residents  add  6V^  % Sales  Tax. 

Prepaid  or  COO  only. 

Dealer  1 nq  u 1 rl  os  I rw  I ted. 

CP/  M i s a t rademark  of  D i g ftal  Research. 
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v.  RICH,  P.O.  Box  559,  Bristol,  Rl 
T 02809,  or  call  (401)  253-5450. 

July  20  Long  Island  Computer 
Association  meets  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25 A between  Route  107  and  Glen 
Cove  Rd.,  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plain  view,  NY  11803. 

July  20  Amateur  Computer  Group 
of  New  Jersey  (ACGNJ)  meets  at 
UCTI,  1776  Raritan  Rd.,  Scotch 
Plains,  NJ  07076  at  7 P.M.  For  fur- 
ther information  write  to  the  club 
at  the  above  address. 

July  20  Madison  Computer  Society 
will  meet  at  7:30  P.M.  at  2707 
McDivitt  Rd.,  Madison,  Wl  53713. 
Mike  Shoh,  president. 

July  23  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O. 
Box  5096,  Ft.  Wayne,  IN  46805. 

July  23  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Belt  Company  headquarters 
bldg,  at  2 P.M.  For  further  details 
write  or  call  Jim  Anderson,  2931 
Balmoral  Rd.,  Birmingham,  AL 
35223;  (205)  897-9630. 

July  25  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M. 

July  25  Computer  Amateurs  of  So. 

I Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave.,  National  Park,  NJ 
at  7:30  P.M.  For  details  call  (609) 
541-1010,  or  (609)  541-8296. 

July  26  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy.  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

July  26  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston’s  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St., 
Boston,  MA  02108,  (617)  227-1399. 


July  26  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041. 

July  27  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is.,  FL.  Contact  Ray  Lockwood  at 
(305)  452-2159  for  details. 

July  27  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
this  address  or  call  (612)  824-6406. 

July  28  Washington  Amateur  Com- 
puter Society  has  scheduled  its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Halt.  Located  at  Michigan  and 
Harewood  Aves.  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details  between 
the  hours  of  10  A.M.  and  12  P.M. 

July  28  Alamo  Computer  Enthusi- 
ast meets  at  7:30  PM  in  Rm  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquill, 
San  Antonio,  TX  78233. 

NOTE:  There  has  been  a change  of 
policy  regarding  the  Calendar  section. 

Beginning  with  the  September 
issue,  club  meeting  dates  will  not  be 
considered  for  inclusion  in  the 
Calendar  unless  a separate  notifica- 
tion, by  letter,  is  received  for  each 
month  of  publication. 

Notification  must  be  received  by 
the  1st  of  the  month,  three  months 
prior  to  the  event;  l.e.,  meeting  dates 
for  September  must  be  received  by 
June  1 to  be  published  in  August. 


“A  penny  for  your  thoughts!" 


20  INTERFACE  AGE 


JUNE  1978 


wmm 


By  James  S.  White 


Computer  stores  come  in  many  flavors.  Microcompu- 
ter retailers  are  not  all  the  same,  often  for  reasons  much 
deeper  than  the  widely  varied  products  that  they  sell. 
These  facts  are  obvious  to  anyone  who  has  had  mean- 
ingful dealings  with  several  stores. 

However,  this  diversity  may  be  a real  surprise  to  the 
prospective  business  user  first  venturing  into  the  world 
of  microcomputers  and  their  retailers.  A recent  article  in 
COMPUTERWORLD,  by  displaying  similar  ignorance, 
showed  how  widespread  this  misconception  may  be. 
That  writer  visited  two  or  three  stores,  found  them 
populated  by  experts  on  Klingons,  and  concluded  that 
while  “The  volume  market  is  in  small  businesses.  . .no 
one  has  made  an  intelligent  and  serious  effort  to  capi- 
talize on  it." 

But  he  didn’t  look  far  enough.  Some  computer  stores 
do  offer  excellent  service  and  tools  for  business  users. 
A Klingon  fan  would  find  some  of  them  totally  ignorant 
of  the  important  things  in  his  life,  and  deadly  dull. 

Computer  stores  are  not  like  Pete  Seeger’s  identical 
little  boxes,  as  are  many  supermarkets,  nor  are  they  the 
McDonald’s-like  rule-book  carbon  copies  found  in  many 
other  fields.  Computer  stores  have  not  been  govern- 
mental^ regulated  into  conformity  with  someone’s  idea 
of  what  is  proper.  Nor  are  their  owners  prevented  by 
tradition  from  being,  as  is  appropriate  in  this  pioneering 
field,  rugged  individualists  in  what  they  do,  and  how 
they  do  it. 

The  business  computing  user  is  most  affected  by  this 
variety  in  the  interests  and  capabilities  of  computer 
stores.  While  the  hobbyist  can  himself  compensate  for 
many  of  the  average  store's  shortcomings,  a business 
user  needs  a ready-to-use  tool. 

The  novice  user  of  business  computers  is  especially 
affected  because  he  may  easily  assume  that  any  reput- 
able business  selling  computers  should  have  products 
which  are  good  for  him.  Not  true! 

Most  computer  stores  sell  hardware  — products 
analogous  to  nuts,  bolts,  and  other  miscellaneous  parts. 
Most  businesses,  however,  need  totally  assembled, 
tested,  immediately  operational,  well  supported,  com- 
plete systems.  Many  computer  stores  do  not  frequently 
sell  relatively  expensive,  high-quality  hardware  and  soft- 
ware of  the  types  best  suited  for  the  time-is-money  user. 

Finding  a store  with  the  products  you  need  requires 
critical  evaluation.  But  the  first  step  is  easy,  even  for  the 
novice.  When  you  first  visit  a computer  store,  directly 
ask  about  the  type  of  products  they  carry.  Do  they  sell 
and  support  real  business  systems? 

Occasionally  a dealer  will  answer,  “No."  Although 
clearly  not  a source  for  this  product,  a store  this  candid 
and  knowledgeable  is  a real  find,  and  one  to  be  sure  to 
return  to  when  you  are  in  the  market  for  products  they 
do  handle. 

Many  other  stores  will  answer,  “Sure,  we  have  this  ter- 
rific (do-it-yourself)  business  system.  All  that  you  have 
to  provide  is  the  system  design,  programming,  hardware 
maintenance,  and.  . .’’  Do  you  want  to  provide  these 
things?  If  not,  ask  other  vendors. 

Do  heed  the  advice  a dealer  gives  about  the  limita- 
tions of  his  system.  A prospective  vendor  is  a prospec- 
tive ally  in  a business  venture.  Let  him  know  what  you 
expect  to  give  and  get  from  a long  term  relationship  with 
a computer  system  and  its  vendor. 


Unless  you  are  knowledgeably  prepared  to  do  it  your- 
self, don’t  try  to  order  a product  from  a store  that 
doesn’t  want  to  handle  it.  Don’t  tell  yourself  a system 
will  do  more  than  its  vendor  says  it  will.  Only  buy  from  a 
dealer  who  does  want  to  sell  to  you,  on  your  terms. 

This  may  be  an  apparently  needless  caution,  but 
almost  any  computing  vendor  can  cite  examples  other- 
wise. Customers,  entranced  by  stories,  or  by  their  own 
visions  of  paperwork  genies,  have  ignored  knowledge- 
able evaluations  of  the  impracticality  of  accomplishing 
their  desired  results  with  the  equipment  they’ve 
selected.  Such  customers  have  lost  the  critical  vendor 
support  and  most  likely  have  purchased  a time  sponge 
or  an  expensive  boat  anchor. 

The  second  step  in  picking  a computer  store  requires 
a more  detailed  critical  evaluation  of  the  capabilities  of 
the  vendor  and  his  products.  Some  stores  know  less 
about  businesses  than  you  know  about  computers. 
Such  stores  may  think  that  they  offer  business  systems, 
when  in  fact  they  are  selling  toys. 

A short  discussion  by  a business  person  knowledge- 
able of  his  intended  applications,  will  usually  make  the 
basic  capabilities  of  a system  and  its  vendor  fairly  clear. 
Review  the  limitations  of  the  system  proposed  by  the 
store.  Evaluate  characteristics  important  in  your  appli- 
cation, perhaps  such  as  the  maximum  number  of  inven- 
tory items  or  employees  that  can  be  handled.  All  micro- 
computer systems  have  such  finite  limitations,  and  the 
knowledgeable  vendor  should  oe  able  to  give  you  exact 
numbers  that  apply  under  various  conditions,  particu- 
larly yours. 

You  might  also  ask  how  easily  the  programs  can  be 
modified  to  handle  your  particular  applications,  who 
does  that  work,  and  at  what  cost.  Other  factors  will  tell 
you  if  there  is  any  chance  that  this  vendor  and  system 
will  do  your  job  for  you.  Some  are  maintenance  support 
of  hardware  and  software,  and  the  cost  of  expanding 
your  system  as  your  business  grows  and  your  areas  of 
computer  application  expand.  Several  other  easy-to-ask- 
about  decision  factors  have  been  covered  in  prior  issues 
of  INTERFACE  AGE. 

In  conclusion,  look  for  a combination  of  people  and 
products  ready  to  do  what  you  want  done.  The  people 
should  be  those  you  feel  are  competent,  if  not  experts,  in 
computing  and  business,  as  well  as  people  you  will  feel 
comfortable  working  with  for  a long  time. 

If  necessary,  wait,  and  try  the  same  stores,  and  new 
ones  in  the  area,  several  months  later.  Some  retailer’s 
capabilities  will  change  after  they  recognize  the  impor- 
tance of  the  business  market  and  understand  the  pro- 
ducts these  users  need. 

However,  some  buyers  need  understanding  more  basic 
than  that  resulting  from  an  evaluation  of  computer 
stores.  People  who  respond  enthusiastically  to  $500 
computer  offerings,  expecting  them  to  be  practical  busi- 
ness systems,  may  be  shocked  by  the  $10,000  price  tags 
which  true  business  systems  cost  and  are  worth.  Some 
may  shortsightedly  refuse  to  believe  that  there  is  reason 
for  such  differences  in  price,  and  thus  forever  search  for 
a vendor  who  will  give  them  something  for  practically 
nothing.  Other  prospective  computer  users  are  insisting  on 
computers  with  capabilities  which  won’t  be  realistic  for 
several  years,  and  thus  they  are  missing  today’s  benefits. 
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New  UVS-11E 


EPROM  Erasing  System 


Performance  and  Reliability 

for  $59.50 


Now  available . . . the  newest 
member  of  UVP’s  growing  family  of 
quality  EPROM  Erasing  Lamps. 

The  UVS-11E  Short  Wave  UV 
Lamp  was  designed  specifically  for 
the  small  systems  user  and 
computer  hobbyist.  It’s  compact, 
easy-to-use,  and  will  erase  up  to  4 
chips  at  one  time.  It  even  features  a 
special  safety  interlock  system  for 
complete  safety. 


This  is  the  first  UV  erasing  system  to 
offer  simple  operation  and 
foolproof  safety  features  at  an 
affordable  price.  Like  all  UVP 
products,  the  UVS-1  IE  is 
quality-built  and  backed  by  45 
years  of  UV  technology. 

Order  now  from  your  local 
authorized  UVP  stocking  dealer.  Or 
write  today  for  more  information 
and  name  of  nearest  dealer. 


ULTRA  VIOLET  PRODUCTS,  INC. □ Cl® 

5100  Walnut  Grove  Avenge,  San  Gabriel,  CA  9177B  LLS.A, 
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IBM  AND  Tl  COMPUTER  STORES? 

Speaking  of  computer  stores,  two  new  chains  may  be 
about  to  provide  considerable  competition.  One  is  sup- 
ported by  the  computer  company  that  may  be  larger 
than  aif  others  combined,  an  often  unconventional  and 
aggressive  organization.  The  other  is  supported  by  a 
world’s  leader  in  digital  technology  and  the  marketing 
organization  that  practically  controls  today's  program- 
mable personal  electronic  computation  marketplace. 
These  outlets  may  be  the  predecessors  of  ones  that  may 
considerably  change  the  small  business  microcomputer 
marketplace. 

IBM  has  opened  several  outlets,  presently  on  a trial 
basis.  Having  much  more  In  common  with  the  traditional 
retail  store  than  with  the  typical  IBM  sales  approach, 
these  are  walk- in  areas  where  anyone  can  visit,  anytime 
during  business  hours. 

These  areas  are  also  advertised  to  the  general  public, 
even  on  radio.  This  is  quite  a change  from  the  past, 
when  any  IBM  ads  were  rare,  even  in  trade  and  profes- 
sional publications. 

IBM  calls  these  areas  demonstration  centers,  rather 
than  stores.  This  designation  is  appropriate  for  at  least 
one  critical  reason:  systems  are  not  available  off-the- 
shelf.  Their  typical  delivery  time  of  weeks  or  months  is 
similar  to  the  delivery  of  other  small  business  micro- 
computer systems  ordered  from  the  manufacturer. 

These  centers  are  dedicated  to  microcomputing— only 
the  5110  and  related  products  are  handled.  Originally  an- 
nounced by  IBM  with  its  5110  (which  was  discussed  in 
this  column  in  the  March,  1978  issue  of  INTERFACE 
AGE),  the  actual  occurrence  of  this  approach  is  attract- 
ing considerable  Interest. 

However,  history  is  unlikely  to  repeat  itself:  IBM  will 
probably  not  monopolize  the  business  microcomputer 


market.  Today's  customers  and  products  are  consider- 
ably different  from  those  of  15  years  ago,  and  the  mar- 
keting capabilities  that  bought  success  then  will  not  be 
overwhelming  in  today's  environment. 

However,  the  IBM  product’s  key  characteristic  is  as 
important  for  business  computer  users  today  as  it  was 
yesterday,  IBM  designs,  manufactures,  markets,  sup- 
ports, documents,  educates,  and  maintains  their  entire 
product  — hardware  and  software.  And  their  customers 
can  easily  procure  an  entire  service  package  from  one 
local  vendor.  This  total  service  is  important  to  most 
buyers  in  this  market,  a fact  which  these  buyers  wili  in- 
creasingly recognize  with  time. 

Texas  Instruments  is  another  aggressive,  successful, 
and  well-supported  marketing  organization.  Unlike  IBM, 
Tl  has  successfully  concluded  court  cases  threatening 
monopoly  penalties,  and  so  is  relatively  free  to  strongly 
influence  the  marketplace.  Although  TTs  present  busi- 
ness microcomputers  are  not  generally  considered  out- 
standing, particularly  in  software,  Tl  has  proven  that 
they  can  recognize  market  needs  and  delivery  appropri- 
ate products  when  the  time  is  right. 

Tl  outlets  are  real  stores  which  stock  products  and 
perform  service.  They  are  located  in  shopping  centers 
(In  Dallas,  Houston  and  San  Francisco),  rather  than  the 
company  office  buildings  which  are  the  site  of  IBM's 
demonstration  centers.  In  addition  to  these  stores,  Tl  is 
marketing  its  computing  products  through  a variety  of 
other  dealers  and  company  outlets. 

Although  an  interesting  topic  for  speculation,  these 
IBM  and  Tl  outlets  are  not  major  factors  in  today’s  busi- 
ness microcomputer  market.  While  they  may  have  con- 
siderable future  impact,  many  other  computer  stores  to- 
day have  a reasonable  history,  and  strong  present  cap- 
abilities, of  providing  very  useful  and  cost-effective  pro- 
ducts for  small  business  computer  users, □ 


SMART  ALEC  STARTS  YOU  OUT  AHEAD  OF  THE  GAME  . - - 


Announcing  a total  company  supported  system  for  COMPUTER  STORES  and  their 
PROFESSIONAL  CLIENTELE  . . . complete  with  HARDWARE  AND  SOFTWARE! 

Comparison  proves  that  SMART  ALEC  provides  more  for  less: 


More  HARDWARE  (User  Programmable) 

5A400  Microprocessor  - up  to  2 Meg  Disk  & 64 K RAM 
SA300  Metal  Wheel  Printer  with  expandable  buffer 
CRT 


More  SOFTWARE  (Not  available  with  any  other  system) 

Complete  WORD  PROCESSING  (inch  Sophisticated  Text  Editing* 

True  Proportional  Spacing,  Emphasis  Printing,  Mail  List,  and  others) 

GENERAL  BUSINESS  PACKAGES  (Accounts  Recei vable/Payable,  General  Ledger, 
Balance  Sheet,  Payroll,  Income  Statement,  Inventory  Control,  Bill  of  Material, 
Attorney/CPA  Time  Accounting  Package) 

Extended  SA-BASIC  Language 

At  less  price! 


QCS 

APPLIED  COMPUTER  SYSTEMS 


Make  the  winning  move  . . . SMART  ALEC 


615  No.  Mary  Avenue 
Sunnyvale,  CA  96086 
408-733-3733 
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Last  month  we  started  a discussion  about  how  a pro- 
grammable controller  operates  and  how  it  is  different 
from  a robot.  Before  starting  on  this  month’s  discus- 
sion, you  might  want  to  review  last  month's. 


Let’s  start  where  we  left  off.  In  Figure  1 you  will  see  a 
controller  with  a gain  added, 
x is  the  input 
y is  the  output 
G is  gain 
H is  extra  gain 
Z is  a multiple  of  H and  y 
A is  a sensing  device  which  changes  the  input 
from  x to  x-Z 

If,  for  the  time  being,  we  assume  that  H is  equal  to  1 
(one),  then  we  can  look  at  the  effect  frequency  has  on 
gain.  Let’s  use  these  frequencies  and  gains: 


Chart  1 


Frequency  (CPS) 

Gain  (G) 

ft 

10 

10 

fs 

100 

35 

fa 

1,000 

50 

f« 

10,000 

100 

U 

100,000 

20 

U 

1,000,000 

10 

As  you  can  see,  with  an  input  of  1 the  output  varies  a 
great  deal  and  is  quite  inconsistent. 

Now,  let’s  give  H a value  of  .075  and  see  what  hap- 
pens. We  can  calculate  system  gain  if  we  use  the  robot 
equation: 


1 + GH 

A simplified  version  of  system  gain  would  be:  System 
gain  is  ail  of  the  gains  operating  on  the  input  as  sup- 
plied to  the  output.  Giving  H the  value  of  .075  and  apply- 
ing the  robot  formula  to  the  chart  above,  we  have: 


Chart  2 

Frequency  (CPS)  System  Gain  ($G) 
fi  10  5.71 

h 100  9.66 

h 1,000  10.53 

f 4 10,000  11.76 

fi  100,000  8.00 

f*  1,000,000  5.71 

As  you  can  see,  adding  another  gain  characteristic  has 
stabilized  the  system.  It  doesn’t  have  the  fluctuation  it 
had  before.  As  you  add  gains,  you  can  further  stabilize 
your  system.  If  you  added  enough  gain  you  could  build  a 
nearly  stable  system,  but  that  is  unrealistic.  A physical 
system  is  never  completely  stable.  An  idea!  system  is 
shown  in  Figure  2.  For  an  input  of  x,  the  output  y,  is 
stable  as  a function  of  time. 


In  an  actual  physical  system,  the  output  would  vary  as 
shown  in  Figure  3.  The  dotted  line  represents  an  ideal 
system  that  we  would  use  to  simulate  the  real  system. 
It’s  sort  of  like  saying  you  spend  $200  per  month  on  food 
when  you  spend  $175  one  month,  $225  the  next,  $190 
the  next  and  so  on.  The  $200  a month  is  an  ideal  system 
and  what  you  actually  spend  is  a real  system. 

Branched  to  Page  29 
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THIS  FLOPPY  IS 
NO  FAIRY  TALE. 


It  can  be  confusing  to  choose  the  right  floppy  disk 
system  for  your  micro.  All  those  fanciful  yarns  of 
capabilities,  specs,  and  delivery.  Some  would  put 
Uncle  Remus  or  Scheherazade  to  shame. 

Meet  EXP— our  no-nonsense,  down-to-earth,  full- 
sized  floppy  system.  Check  its  benefit  list.  Then  make 
inquiries  with  a technical  advisor  or  your  friendly 
computer  shop  before  making  a buying  decision.  Our 
Macro  EXP  Disk  System  offers  you: 

1.  A Darned  Good  Price  for 
What  You  Get. 

Here's  a complete  dual-drive  floppy  with  full-sized  8"  diskettes 
for  under  52,000.  No  high-priced  options;  great  standard 
features.  Why  not  pay  a little  more  now  for  a lot  later? 

2.  Rapid-fire  Delivery. 

Get  a fully  assembled,  tested  floppy  system  in  four  weeks  or 
less— not  in  several  months,  maybe. 


3.  Super  Expandability. 

EXP  Memorex  drives  are  the  only  ones  you  can  convert  to 
double-headed  later  (cost:  5300  each).  Our  optional  double- 
density controller  falsa  5300)  doubles  the  disk's  density.  In- 
crease your  original  dual-drive  system's  capacity  lg  over  two 
megabytes! 

4.  Unmatched  Reliability. 

Our  super-reliable  Memorex  EXP  drives  carry  a six-month 
warranty  No  other  competitor  can  make  that  statement. 


5.  Up  to  Your  Eyes  in  Software. 

Our  floppy's  disk  controller  features  IBM  3740  compatibility 
and  CP/M*  formatting  (the  industry  standard).  Choose  be- 
tween BASIC  and  FORTRAN,  or  complete  business  appli- 
cation and  word  processing  packages. 

6.  Fabulous  Flexibility. 


Our  floppy  gels  along  with  everybody  Optional  I/O  drivers 
for  the  SOL  let  you  get  started  now  with  an  industry  standard 
floppy  disk  system. 


EXP’s  no  kit.  It's  assembled,  tested  and  raring  to  go  to  work. 
A serial  I/O  port  on  our  controller  makes  it  a snap  to  bring 
the  system  up.  No  patching  or  fussing.  Just  hit  the  button. 


8.  Comfy  Compatibility. 

All  EXP's  are  fully  compatible  with  SHOO  bus  systems  with 
at  least  16K  of  memory. 

Never  fear,  EXP's  here— with  the  whole  floppy  for  under 
52K.  Don’t  be  timid  or  ”mini-minded7  Get  the  best  now— for 
today  and  tomorrow.  We'll  take  care  of  the  technical  stuff. 
You  do  the  rest.  For  details,  contact  your  nearest  dealer  or 
query  us  direct. 

PS.  Be  sure  to  ask  about  "Z-Plus^—our  sensational  new 
computer  system  that  includes  a Z-80  processor  with  32K  of 
memory  serial  I/O  ports  and  EXP  series  drives— with  prices 
starting  below  $4,000. 


* CP/M  is  a trademark  of  Digital  Research,  tnc. 


Where  there's  always 
more  in  store. 


MD®©MA¥D@NI 


524  UNION  STREET 
SAN  FRANCISCO,  CA.  94133 
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By  Elliott  MacLennan 

Attomey-at-Law 

Stephen  Murtha 


Many  factors  motivate  the  entrepreneur  to  strike  out 
on  his  own  and  start  a business*  He  may  have  recently 
been  fired  or  laid-of fT  passed  over  for  promotion  once 
too  often,  talked  into  it  by  a friend,  etc.  The  list  goes  on 
forever,  but  all  of  the  reasons  can  be  lumped  into  two 
general  categories;  financial  compensation,  and  the 
overall  quality  of  the  work  environment.  Financial  com- 
pensation covers  things  such  as  salary,  fringe  benefits, 
the  size  and  frequency  of  promotions,  etc.  The  overall 
quality  of  the  work  environment  encompasses  being 
acknowledged  for  your  contributions,  the  quality  of  the 
physical  work  environment,  having  the  possiblity  of  see- 
ing your  ideas  put  to  use  sometime  in  your  lifetime,  and 
many  other  subjective,  yet  extremely  important  factors. 
In  the  next  two  columns  we  will  deal  with  the  former  of 
these  two  categories,  financial  compensation,  and  ex- 
plore ways  in  which  the  entrepreneur  can  maximize  the 
financial  rewards  of  his  labors. 

One  of  the  potential  rewards,  and  hence  the  attrac- 
tion, of  striking  out  on  your  own  is  the  ability  to  acquire 
personal  wealth  as  a result  of  owning  a successful  busi- 
ness, We  all  know  or  have  heard  of  someone  who  started 
his  business  in  a garage  and  after  four  or  five  years  of 
phenomenal  growth  sold  out  for  millions  of  dollars  to 
Computer  Conglomerate  Inc,  and  retired  to  Tahiti  at  the 
ripe  old  age  of  37. 

Fortunately,  selling  a business  for  a profit  is  not  the 
only  way  in  which  the  entrepreneur  can  be  rewarded  for 
his  labors*  There  are  two  other  ways  In  which  he  can  use 
the  business  to  further  his  own  financial  goals.  The  first 
of  these  two  is  terribly  obvious,  but  bears  repeating  for 
the  sake  of  completeness.  Make  your  business  profit- 
able, Too  many  entrepreneurs  stop  working  hard  once 
their  business  is  out  of  the  survival  period,  and  the 
business  never  reaches  its  full  potential*  Unless  you 
have  a stable  and  profitable  business,  you  will  not  attain 
any  degree  of  financial  security.  The  second  method  is 
to  make  the  maximum  use  of  the  business  entity  to  fur- 
ther your  own  financial  goals.  The  business  is  yours, 
make  it  serve  you.  The  focus  of  this  and  the  next  column 
will  be  on  making  the  maximum  use  of  the  business  for 
this  purpose. 

The  cardinal  principle  involved  in  using  the  business 
to  serve  you  has  to  do  with  deductible  business  ex- 
penses* If  you  can  structure  your  financial  transactions 
in  such  a way  that  expenditures  that  you  would  ordinar- 
ily make  with  your  after  tax  dollars  can  be  classified  as  a 
deductible  business  expense,  and  hence  paid  with  pre- 
tax dollars,  the  results  can  be  significant.  When  an  ex- 
pense can  be  shifted  from  the  after  tax  to  pre-tax  cate- 
gory, a savings  of  one  half  is  usually  effected. 

The  "catch”  to  all  of  this  is  that  in  order  for  many  of 
these  expenses  to  be  made  deductible,  they  must  be  on- 
ly for  employees  of  a business,  and  not  the  owners*  The 
only  business  form  in  which  there  is  no  restrictions  is 
the  corporation*  The  tax  law  makes  no  differentiation 
between  employees  and  owner-employees.  As  we  men- 
tioned in  the  two  columns  on  Sub-chapter  C corpora- 
tions, this  is  the  primary  determining  factor  for  the 
small  business  in  the  selection  of  a business  form.  If  the 
tax  savings  realized  by  shifting  expenses  to  the  busi- 
ness from  the  individual  do  not  offset  the  added  cost  of 


doing  business  as  a corporation,  then  the  business 
should  stay  unincorporated  unless  other  factors  over- 
ride the  tax  considerations. 

One  of  the  areas  in  which  nomdeductible  expenses 
can  be  made  deductible  is  in  what  are  called  employee 
benefits  or  fringe  benefits.  By  this  we  mean  things  such 
as  group  insurance,  sick  leave,  pension  and  profit  shar- 
ing plans,  etc.  The  entrepreneur  needs  to  give  them 
close  attention  for  two  reasons*  The  first  reason  is  that 
he  may  have  financial  responsibilities  and  goals  that  re- 
quire life,  disability  and  medical  insurance*  If  he  relied 
on  his  previous  employer  to  provide  these  benefits  for 
him,  then  it  is  necessary  to  replace  them  when  he  starts 
his  own  business.  The  second  reason  why  these  benefits 
are  often  necessary  is  the  need  to  attract  and  retain 
quality  employees.  The  computer  industry  is  an  ex- 
tremely competitive  one,  and  the  quality  of  employees 
in  a company  may  make  the  difference  between  its  ulti- 
mate survival  and  success,  or  its  extinction.  It  is  pos- 
sible to  hire  employees  at  minimal  wages  to  do  task 
jobs,  but  you  will  have  to  pay  for  creativity.  Since  crea- 
tive talent  is  definitely  a limited  resource,  you  will  have 
to  compete  with  some  very  generous  pay  packages  of* 
fered  by  some  of  the  other  larger  computer  firms. 

The  first  employee  benefit  most  firms  provide  is 
group  insurance.  There  are  basically  three  different 
types  of  group  insurance;  life,  disability  or  wage  con- 
tinuation and  medical  reimbursement.  We  will  take  a 
look  at  each  one  separately,  A company  may  provide  up 
to  $50,000  of  group  term  insurance  to  an  employee  with- 
out the  cost  of  the  insurance  being  reportable  as  in- 
come to  the  employee  under  Section  79  of  the  Internal 
Revenue  Code*  Above  $50,000  a cost  is  imputed  to  the 
employee  using  government's  Table  I.  This  cost  must  be 
reported  by  the  employee  on  his  tax  return.  However, 
even  this  is  better  than  purchasing  the  insurance  on 
your  own,  since  Table  I costs  are  must  lower  than  prem- 
iums for  actual  insurance. 

The  other  two  types  of  group  insurance,  wage  contin- 
uation and  medical  reimbursement  plans  are  interrelated 
from  a tax  point  of  view,  A wage  continuation  plan  pro- 
vides for  a monthly  benefit  to  be  paid  to  an  employee  in 
the  event  of  disability*  A medical  reimbursement  plan 
allows  a corporation  to  reimburse  medical  expenses  in- 
curred by  an  employee.  From  the  standpoint  of  the  IRS* 
these  plans  may  be  self-insured  or  backed  up  with  in- 
surance. Many  large  corporations  will  self-insure,  but 
for  most  medium  and  small  size  companies,  securing  in- 
surance is  the  only  way  to  provide  reasonable  certainty 
that  the  promised  benefits  can  be  paid  without  bank- 
rupting the  company  in  the  event  of  a claim.  Any 
premiums  or  benefits  paid  by  the  corporation  under  a 
plan  are  tax  deductible  by  the  corporation. 

In  order  for  these  payments  to  receive  favorable  tax 
treatment  with  respect  to  the  employee,  a written  plan 
must  be  initiated  prior  to  the  disablity  or  medical  ex- 
pense being  incurred*  If  this  is  not  done  properly,  ail 
payments  will  be  taxable  as  income  to  the  employee  and 
not  deductible  to  the  corporation.  Obviously,  this  is  to 
be  avoided  at  all  costs  as  this  is  the  worst  possible  tax 
situation  to  be  in. 

Under  a properly  set  up  wage  continuation  plan,  an 
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The  first  Four-Headed  Diskette  Drive. 
PerSci  stays  a generation  ahead. 


PerSci  has  done  it.  Mow  the  industry’s  only 
diskette  drive  with  voice  coil  positioning  comes 
equipped  with  four  heads  reading  and  writing  both 
sides  of  two  eight  inch  diskettes  to  provide  supe- 
rior random  access  capabilities  in  microcomputer 
and  minicomputer  applications.  The  new  PerSci 
Model  299  dual-head,  dual  diskette  drive  offers 
the  highest  data  capacity,  reliability  and  the  fastest 
access  speeds  available  among  small  storage 
peripherals.  It  is  the  first  drive  to  advance  diskette 
capability  to  the  level  of  hard  discs. 

8 Times  More  Capacity. . . 

Employing  double  density  encoding  on  both 
sides  of  two  diskettes,  the  PerSci  299  records  up 
to  3.2  Mbytes  of  unformatted  data  —eight  times 
the  capacity  of  a standard,  single  density  drive. 
This  unmatched  single  drive  capacity  provides  the 
basis  for  an  independent  low  cost  data  manage- 
ment system.  For  maximum  media  interchange- 
ability  with  other  drives,  the  299  will  also  read 
and/or  write  one  or  two  single  sided  diskettes.  Up 
to  eight  299  drives  (32  read/write  heads) 
can  be  daisy  chained  to  achieve  a total 
formatted  system  capacity  as  high  as 
16  Mbytes.  Data  can  be  handled  in  a 
single  density  IBM  3740  type  for- 
mat, in  IBM  2D  compatible  double 
density  or  in  other  expanded  soft 
and  hard  sectored  formats. 

And  Voice  Coil  Positioning 

For  6 Times  More  Speed. .. 

Only  PerSci,  Inc.,  has  engineered 
voice  coil  head  positioning  for 
diskette  drives. This  design  innova- 
tion gives  the  PerSci  299  drive  the 
lowest  average  seek  time  of  any 
floppy— 33  ms  including  settle. 

The  full  76  track  access  speed  of 
the  Model  299  is  under  100  ms. 

In  A Single  Small  Size  Drive . . . 

While  the  299  provides  the  data  capacity 
and  access  speed  of  a hard  disc  drive,  it  is  the 


size  of  a standard  floppy— only  4.38"  x 8.72"  x 
15.41'  Up  to  four  299  drives  can  be  mounted  verti- 
cally or  two  horizontally  in  a 19"  rack. 

With  Superior  Reliability 
And  Ease  Of  Operation, 

Mechanical  and  data  reliability  equal  or 
superior  to  single  headed  drives— 6000  hour 
MTBF  and  a soft  error  rate  of  1 in  109— are  made 
possible  by  PerSci’s  advanced  drive  design.  A 
write  protect  feature  guards  against  operator 
error,  while  front  panel  lights  indicate  the  diskette 
selected.  Electric  diskette  autoload  protects 
diskettes  from  damage  and  allows  drive 
unload  by  remote  control. 

Join  The  Next  Generation . . . Now. 

Get  PerSci’s  four-headed  diskette  drive  and 
get  the  speed,  capacity  and  reliability  of  hard  disc 
drives  at  a fraction  of  the  size . . . and  cost.  Call  or 
write  for  full  information 
from  PerSci,  Inc,  12210 
Nebraska  Avenue,  West 
Los  Angeles,  California 
90025. 

(213)  820-3764. 


PerSci 


See  us  at  MCC,  Booth  1239 
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we're  looking  for 
someone  serious  about 
personal  computing! 


8 -bit?  16 -bit?  The  better  of 
the  two?  The  question  is  ele- 
mental — hardly  worth  con- 
sideration. What  matters  is 
your  "machine's"  CPU,  its 
"architecture,"  and  most  im- 
portantly its  instruction  set. 
That's  where  the  power  is 
and  that's  exactly  why  we  re 
telling  you  about  the  KD11-F. 

The  KD11-F  is  the  CPU  we 
chose  for  the  Heath  Hll.  It's 
built  by  DEC,  is  the  same 
CPU  that's  the  cornerstone 
of  the  popular  LSI-11  family, 
and  is  the  main  reason  our 
16 -bit  is  the  most  powerful 
16-bit  in  its  price  class!  Bells 
and  whistles?  Hardly! 

Fact:  The  KD11-F  has  eight 
registers.  Six  of  which  are 
general-purpose  and  non- 
dedicated!  That  alone  means 
virtually  unlimited  program- 
mer flexibility! 

Fact:  Most  computers  in 
the  16-bit  class  use  three 
types  of  instructions  (mem- 
ory reference,  operate  or  ac- 
cumulator control,  and  I/O 
instructions).  The  KD11-F  ac- 
complishes all  data  manip- 
ulations with  a single  set  of 
instructions  — which  results 
in  very  efficient  operation! 

Fact:  The  KDll-F's  PDP-11 
instruction  set  has  the  most 


powerful  repertoire  of  in- 
structions of  any  computer 
in  its  price  class. 

What  it  all  boils  down  to 
is  that  the  Heathkit  Hll 
gives  you  fantastic  flexibili- 
ty, unparalleled  high-speed 
program  execution,  and 
unmatched  performance! 
Our  Hll  CPU  isn't  for  every- 
one. It's  for  someone  serious 
about  computing some- 

one like  you! 


Heathkit 


Heathkit  Catalog 


Head  about  nearly 
400  money-saving, 
fun -to -build 
electronic  kits. 
Use  coupon  to  send  for 
your  mail  order  catalog 
„ , or  bring  coupon  to  a 
Boat  hit  i t Ele  ctroni  c 
Center  for  your  catalog. 


■"1 

1 LnffinJ  Heath  Company,  Dept,  343-420 
® Benton  Harbor,  Ml  49022 

\ Please  send  me  my  FREE  Catalog,  1 am  not  on  your  mailing  list. 

3 Name 

Address 

1 Oily 

Stale 

J CP-149 

2ip 

h mm  m mm  m 

■ m*  mm  mm  m 

mm  mm  J 

Send  the  coupon  or  visit  the 
Heathkit  Electronic  Center 
nearest  you  today! 

Units  of  Sch  tom  berg  er  Products 
Corporation.  Retail  prices  on  some 
products  may  be  slightly  higher. 

ARIZONA  - Phoeni*.  2727  W Indian  School  Rd. 

(602)  279-6247. 

CALIFORNIA-  Anaheim,  330  E.  Ball  Rd, 

(714)  776-9420;  El  Cerrito,  6000  Fotrero  Ave. 

(415)  236-8370;  Los  Angeles,  2309  S,  Flower  SI. 

(213)  749-0261 ; Pomona,  1555  Orange  Grove  Ave.  N, 
(714)  623-3543;  Redwood  City,  2001  MiddleHeld  Rd 
(415)  365-SI  55;  Sacramento,  1860  Fulton  Ave, 

(916)  486-1575;  San  Diego  (U  Mesa),  6363  Center  Or. 
(714)  461-01 1 0;  San  Jose  (Campbell  jr  2360  S,  Bascom 
Ave.  (408)  377-6920;  Woodland  Hills,  22504  Ventura 
Blvd  (213)  682-0531. 

COLORADO  - Denver,  5940  W,  38th  Ave, 

(303)  422-3408. 

CONNECTICUT  - Hertford  (Avon),  395  W.  Mein  St. 
(Rte,  44)  (203)  678-0323, 

FLORIDA  - Miami  (Hialeah),  4705  W.  16lh  Ave 
(3  OS)  023-2200;  Tampa,  4019  Wes  I Hillsborough  Ave. 
(913)  886-2541. 

GEORGIA-  Atlanta, 5265  Roswell  Rd.  (404)  252-4341, 
ILLINOIS-  Chicago,  3462-66  W.  Devon  Ave. 

(312)  583-3920;  Chicago  (Downers  Grove),  224 
Ogden  Ave,  (312)  852-1304, 

INDIANA  - Indianapolis,  2112  £,  6£nd  St 
(317)  257*4321. 

KANSAS  - Kansas  City  (Mission),  5960  Lamar  Ave. 
(913)  362-4486 

KENTUCKY- Louisville,  124Q1  Shelbyvtlle  Rd, 

(502)  245-7611. 

LOUISIANA-  New  Orleans  {Kenner),  1900  Veterans 
Memorial  Hwy.  (504)  722-6321. 

MARYLAND-  Baltimore,  1713  E.  Joppa  Rd. 

(301)  661  4446;  Rockville,  5542  Nicholson  Lane 
(301)  881-5420 

MASSACHUSETTS  - Boston  (Peabody),  242  Andover 
Si.  (617)  531-9330;  Boston  (Wellesley),  165  Worcester 
Ave,  (Rte,  9 just  west  Of  RL  128)  (617)  237-1510 
MICHIGAN  - Detroit,  10645  W.  Eight  Mile  Rd. 

(313)  535-64 BO;  E.  Detroit,  18149  E,  Eight  Mile  Rd. 
(313)  772-0416. 

MINNESOTA-  Minneapolis  (Hopkins),  101  Shady 
Oak  Rd,  (612)  938-6371, 

MISSOURI  - St,  Louis,  (Bridgeton),  3794  McKelvey 
Rd.  (314)  291-1650. 

NEBRASKA  - Omaha,  9207  Maple  St  (402)  391-2071. 
NEW  JERSEY  - Fair  Lawn,  35-07  Broadway 
(Rte.  4)  (201)  791-6935;  Ocean,  1013  State  Hwy.  35 
(201)775-1281, 

NEW  YORK  - Buffalo  (Amherst),  3476  Sheridan  Dr, 
(716)  635-3090;  Jericho,  Long  Island,  15  Jericho 
Turnpike  (516)  334-8101;  Rochester,  937  Jefferson 
R d . (71 6)  244  -54  70 ; White  P la  I n s ( No  rt  h W h Ite  P lei  ns), 
7 Reservoir  Rd,  (914)  761-7690, 

OHIO  - Cincinnati  (Wocdlawn),  10133  Springfield 
Pike  (513)  771-3650;  Cleveland,  5444  Pearl  Rd. 

(216)  086-2590;  Columbus,  2500  Morse  Rd, 

(614)  475-7200;  Toledo,  48  S,  Byrne  Rd.  (419)  537-1887, 
PENNSYLVANIA-  Philadelphia,  6318  Roosevelt  Blvd, 
(215)  289-0180;  Frazer  {Chester  Co.),  630  Lancaster 
Pike  (Rt.  30)  (215)  647-5555;  Pittsburgh,  3462 
Wm.  Penn  Hwy,  (412)  824-3564. 

RHODE  ISLAND  - Providence  (Warwick),  55S 
Greenwich  Ave.  (401)  733-5150. 

TEXAS  - Dallas,  2715  Ross  Ave.  (214)  026-4053; 
Houston,  3705  Westhermer  (713)  623-2090, 

San  Antonio,  7111  Blanco  Rd.  (512)341-0876 
VIRGINIA  - Alexandria,  6201  Richmond  Hwy. 

(703)  765-5515;  Norfolk  (Virginia  Beach),  1055 
Independence  Blvd,  (804)  460-0997. 

WASHINGTON-  Seattle,  505  Sth  Ave.  North 
(206)  682-2172. 

WISCONSIN  - Milwaukee,  5215  W.  Fond  du  Uc 
(414)  373-8250, 
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employee  may  receive  up  to  $100  per  week  of  tax-free 
benefits  during  a period  of  disability.  Any  income  over 
this  $100  per  week  is  taxed  as  ordinary  income.  This  ex* 
elusion  is  reduced  dollar  for  dollar  for  income  in  excess 
of  $15,000  per  year.  These  rules  apply,  however,  only  to 
plans  in  which  the  corporation  pays  the  entire  premium. 
If  the  employee  pays  any  or  all  of  the  premium  for  the  in- 
surance providing  the  benefits,  then  that  pro  rata  share 
of  the  benefit  payment  is  free  of  income  taxes  complete- 
ly. For  this  reason,  if  the  employees  are  going  to  help 
pay  for  their  benefits,  this  should  be  the  first  place 
where  these  contributions  are  applied. 

Payments  made  under  a medical  reimbursement  plan 
are  entirely  free  from  income  taxes,  provided  the  pay- 
ments are  made  for  costs  actually  offered  (within  limits) 
to  different  employees.  For  example,  a plan  may  be  set 
up  under  which  the  rank  and  file  employees  pay  the  first 
$100  of  medical  expenses  and  the  officers  have  that 
$100  paid  by  the  corporation.  The  premiums  and  bene- 
fits allocated  to  dependents  of  employees  receive  the 
same  tax  treatment. 

Our  next  column  will  pick  up  where  this  one  left  off 
and  cover  pension  and  profit  sharing  plans,  deferred 
compensation  plans,  and  communicating  benefits  to 
employees. □ 

The  material  presented  in  this  column  is  intended  for 
the  reader's  general  information.  The  authors  request 
that  the  reader  consult  professional  advisors  prior  to  ap- 
plying this  material  to  his  or  her  specific  situation.  Any- 
one seeking  further  information  can  contact  the  authors 
directly  at: 

Elliott  Maciennan,  2855  Mitchell  Dr.t  Suite  130 

Walnut  Creek,  CA  94598 

Stephen  Murtha 

3 Aitahnda  Dr.t  Suite  304 , Orindaf  CA  94563 


THE  MIND  REVOLUTION 
Vectored  from  Page  24 

Call  the  dotted  line  in  Figure  3 a stability  criterion. 
The  peaks  and  valleys  of  the  output  curve  y,  are  called 
overshoots.  These  overshoots  are  in  direct  proportion  to 
the  amount  of  system  gain  you  allow  in  your  system. 
Now,  let's  assume  you  have  an  output  signal  like  the 
one  shown  in  Figure  4.  It  has  tremendous  overshoots. 
You  can  stabilize  this  system  by  adding  another  gain 
characteristic.  But  there  are  other  ways  of  stabilizing  It. 
These  have  to  do  with  the  system  learning. 


What  if  the  system  could  learn  to  stabilize  the  signal 
itself?  For  now,  let's  now  worry  about  how  this  can  be 
done.  Let’s  just  ask  the  questions,  "What  if  you  built  an 
unstable  system  that  could  stabilize  itself?  And  what  if 
this  could  be  done  without  physically  altering  the  sys- 
tem? And  what  if  you  could  build  several  systems  that 
could  solve  the  same  problem  and  each  system  devised 
its  own  method?”  If  you  can  build  a machine  that 
answers  ail  of  these  “what  it’s”  then,  and  only  then,  will 
you  have  a machine  that  thinks.  How  well  It  thinks  and 
what  you  can  do  with  it  are  the  kinds  of  questions  we'll 
explore  in  the  next  few  months.! 
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175  pp.  $6.95 

Step  by  Step  Introduction  to  808  0 Mitre  - 
processor  Systems  by  James  Melsa  & David  Cohn 

A more  advanced  hook  which  will  show  yam  haw  Pc  put  together 
wJroi  you've  learned  iq  build  systems,  and  applications  Thar 
really  duplait  the  CflpobnlitiEV  cf  your  micro 

150  pp.  $7.95 

Beginning  BASIC  by  Paul  Chirlian 

An  introduction  toSASIC  for  beginners,  written  in  response 
Pa  1 he  author  s children  *,  need  lor  a really  basic  BASK 
ths hook  wiir moke  an  piper)  of  EWjer 

225  pp  $9.95 

Take  □ Chance  With  Your  Calculator 

by  Lennart  Rode 

I he  programmable  nakulaioi  has  arrived.  This  book  offers 
□ livery  guide  To  the  capabilities  of  These  calculators 
lor  hobbyists,  si  adorns  end  business  people 

1 63  pp.  $8.95 

Robots  on  Your  Doorstep  by  Nels 
Winkless  & Iben  Browning 

Founder  of  the  American  Robaiics  Society  [Winkles*!  and 
rotiolits  pioneer  (Browning]  hove  brought  out  this  entiling  book 
that  era mmes  robots  in  ihe  past,  present  and  luTur*. 

179pp.  S6.95 


8080  Machine  Language  Programming  for 
Beginners  by  Ron  San  tore 

This  book  is  noi  simply  a description  of  QQG0  up- codes  and 
iheir  delinitians.  bui  rather  it  is  a course  which  will  lead  you 
sfsp  by  srepinio  Phe  basics  al  nothin*  longuogt  programming. 

104  pp  $6,95 


Home  Computers:  A Beginners  Glossary  and 

Guide  by  Merl  K.  Mi  I tier  and  Charles  J.  Sippl 

As  a quick  reference  source  this  book  is  intended  ic  give  the 
learner  the  complete  background  of  computer  science.  The 
glossary  fallows  standard  accepted  by  moslr  but  not  all  modern 
lexicographers. 

147  pp.  5^.95 


£080  Microcomputer  Experiments  by 

Howard  Boyet 

toniams  aver  55  self  wart  hardware  and  interfacing 


experiments,  wish  enough  theory  tnatlow  one  with  no 
previous  microprocessor  or  computer  experience 


to  proceed  loo  relatively  advanced  level  of  competence 

Approx . 150  pp.  May  $13.95 


Prices  subject  to  change  without 
notice.  50c  pnsiage  & handling  per 
volume, 

diftthium  Press 
P.O.  Box  92 

Forest  Grove,  OR  971 14 


Publishing  Personal  Computing  Books  is  Our  Business! 
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Puzzled 

About  Computers? 

Data  Dynamics  Technology  has  a library  of  answers 


jl  6800  Programming  For  Logic  Design 
™ By  Adam  Osborne,  310  pages,  $7.50 
This  book  explains  how  an  assembly  language 
program  within  a microcomputer  system  can 
replace  combinatorial  logic  — that  is,  the  com- 
bined use  of  “off-the-shelf,11  non-program- 
mabie  logic  devices,  such  as  standard  7400 
series  digital  logic. 

Order  No.  OSB5Q07,  paper 

a 

Build  Your  Own  Working  Robot 

By  David  L.  Heiserman 
234  pages,  S5.95 

Here  are  complete  instructions,  plans,  sche- 
matics, logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He'll  forage  tor  his  own  "food''  and 
scream  when  he  can't  find  it.  His  “curiosity" 
will  get  him  into  one  plight  after  another,  bul 
Buster  has  the  capacity  to  gel  himself  out  of 
trouble  just  as  easily  as  he  got  Into  it! 

Order  No.  TBB41.  paper 

J CMOS  Databook 

By  Bill  Hunter.  280  pages,  S6.95 
Here's  the  complete  data  book  on  what  Com- 
plementary Metal  Oxide  Semiconductors  are 
all  about  — how  they're  constructed,  how  they 
operate,  how  they're  packaged,  and  how 
they’re  Interfaced  with  sophisticated  tCs,  how 
they’re  powered,  and  how  you  can  use  Ihem  to 
design  everything  from  digital  timers  to  super- 
efficient test  equipment. 

Order  No.  TB984.  paper 


i Computer  Dictionary 
By  Donald  D.  Spencer 
160  pages.  55. 95  paper;  $9,95  hardbound 

This  current  and  comprehensive  dictionary 
contains  about  2,000  words,  phrases,  and 
acronyms  used  in  connection  with  computers. 
The  keynote  of  this  book  is  clarity  — wilhoul 
sacrifice  of  authority  and  definitional  preci- 
sion. All  definitions  are  simple,  and  stand  as 
independent  units  of  explanation.  This  book 
was  written  lor  all  those  who,  in  their  work  or  in 
their  studies,  become  involved  with  computer 
technology. 

Order  No  CAM072  9 paper ; CAMQ13  ? doth 


§ 


A Quick  Look  At  BASIC 
By  Donald  D.  Spencer,  64  pages,  $4.95 
A short,  to-the-point  introduction  to  the  BASIC 
programming  language.  It  is  intended  to  serve 
as  a self-instructional  book  designed  for  either 
the  reader  who  has  little  or  no  knowledge  of 
computers  Of  computer  programming,  or  for 
Ihe  person  who  wants  to  learn  BASIC  quickly. 
This  text  Introduces  the  student  to  the  essen- 
tials of  the  BASIC  programming  language  in  a 
clear  and  simple  manner.  The  emphasis  is  on 
giving  the  student  the  ability  to  use  the  com 
puter  to  solve  problems  as  quickly  as  possible. 
Order  No.  CAM0T5-3.  paper. 


■ ** 

Sasic  BASIC:  An  introduction  to 

Computer  Programming  in  BASIC 
Language  - Second  Edition 
By  James  S.  Coan.  288  pages,  $8.96 
The  author  uses  over  100  sample  programs  to 
illustrate  the  essential  techniques  of  the  lan- 
guage and  to  integrate  BASIC  programming 
with  mathematics,  Each  language  statement 
or  capability  is  clearly  explained  at  the  time 
that  it  is  first  used  in  a sample  program.  Every 
section  is  followed  by  practice  problems. 
Order  No.  HAY51Q6-9, , paper. 


Advanced  BASIC 

By  James  S.  Coan,  192  pages,  $7.95 
This  book  is  for  those  who  want  to  extend  their 
expertise  with  BASIC  and  offers  advance  tech- 
niques and  applications,  including  coordinate 
geometry,  area,  sequences  and  desires,  poly- 
nominals,  graphing,  simulations  and  games, 
Order  No.  HAY5855  1 paper 


*1 

Microcomputers:  Structure  and 
Programming 

By  T.G,  Lewis,  and  J.W.  Doerr. 

282  pages,  $13.95 

This  introductory  text  on  assembly  language, 
machine  architecture,  and  small  machine  algo- 
rithms is  designed  lor  use  in  computer  science 
courses  using  small  computers.  It  thoroughly 
introduces  Ihe  reader  to  minihardware  and 
then  covers  all  the  essentials  needed  to  pro- 
gram a minicomputer. 

Order  No.  HAY5642 1.  doth. 


on 

80S0  Machine  Language  Programming 

for  Beginners 

By  Ron  Santore,  104  pages,  S6.95 
This  is  a book  for  beginners,  in  It  you  will  learn 
the  fundamentals  ol  8080  machine  language 
programming.  This  book  will  take  you  step  by 
step  through  the  most  common  8080  op  codes 
and  it  will  do  so  at  a level  anyone  can  under- 
stand The  author  is  not  trying  lo  impress  you 
with  unfamiliar  words.  Terms  are  defined  as 
they  are  introduced,  so  no  computer  back- 
ground is  required. 

Order  No.  DPI 4-2.  paper. 


Microprocessor  Interfacing 
Techniques  ■ Second  Edition 
By  Austin  Lesea  & Rodrtay  Zaks, 

412  pages,  $9.95 

Interfacing  is  no  longer  an  art,  bul  a set  ol 
techniques  and  components.  This  book  will 
teach  you  how  to  interconnect  a complete  sys- 
tem, and  Interlace  it  to  all  the  usual  peripher- 
als.  It  covers  hardware  and  software  skills  and 
techniques,  including  the  use  and  design  of 
model  buses  such  as  Ihe  IEEE  488  or  Si 00. 

Order  No.  SYBQQ3-2.  paper 

[J  lj  Instant  BASIC 

By  Jerald  R,  Brown 
1 BO  pages,  $6,00 

Written  for  the  inexperienced,  this  activity 
oriented  book  will  help  you  teach  yourself 
microcomputer  BASIC,  and  the  similar  DEC 
BASIC  PLUS  for  programming  your  personal 
computer.  There’s  never  a dull  page  and  plenty 
of  activities. . so  have  fun  while  you  learn!  For 
those  of  you  who  already  know  some  BASIC, 
this  workbook  can  teach  you  Ihe  new  micro- 
computer dialect. 

Order  No.  DMX04-3,  paper 


DATA  DYNAMICS  TECHNOLOGY  P.0  Box  1217,  Cerritos,  CA  90701 

Name  jPnnt).  

Address 

City  _ 


6-78 


Slate 


Zip 


Please  send  me: 


Description 

Qly 

Price 

Tolal 

Book  Order  fl 

Qty 

Price 

Total 

Binders 

7 50 

Slip  Cases 

5.95 

Hex  Code  Cards 

2.95 

_ Octal  Code  Card  s 

2.95 

Shipping  & Handling  Charges 

Binders  and  Slip  Cases  Si.  00  ea.  U.S.,  $1,50  ea.  Foreign 
Code  Cards  $ .25  ea.  U S,,  £ .50  ea,  Foreign 

Books  $ .50  ea,  U.S,,  $1 .00  ea.  Foreign 

Visa  N MtC  


TOTAL  ORDER S 
‘TAX  S 

SHIPPING  & HANDLING  £ 
TOTAL  ENCLOSED  S 


Check  or  M.G.0J.S.  Funds  drawn  on  U.S  bank} 


Exp.  Date 


Signature 


'California  residents  add  0%  sales  lax.  Prices  quoted  Subject  to  change  wilhoul  notice. 

Please  allow  six  weeks  for  delivery.  You  may  photocopy  this  page  if  you  wish  lo  keep  your  INTERFACE  AGE  intacl. 
Orders  cannot  be  shipped  unless  accompanied  by  payment,  including  shipping  & handling  and  tax  where  applicable, 

DATA  DYNAMICS  TECHNOLOGY,  A Division  of  INTERFACE  AGE  Magazine  (213)  926-9544 


30  INTERFACE  AGE 


JUNE  1978 


TYCHGN’s  8080  Octal  and 
Hex  Code  Cards 

The  code  cards  are  a sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3 inches  (16  by 
8 cm)  with  color-coded  instructions  to  provide 
a neat,  logical  formal  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
308Q's  status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech 
oology  is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
Of  INTERFACE  AGE  for  years. 


Some  Common  BASIC  Programs 

By  Lon  Poole  & Mary  Borchers.  200  pages,  $7,50 

Order  No.  OSB21QQ2,  paper 

Payroll  wit  Cost  Accounting— In  BASIC 
By  Lon  Poole  & Mary  Bore  hers 
400  pages,  $12.50 
Order  No.  OSB220Q2>  paper 

Getting  Involved  wilh  Your  Own  Computer: 

A Guide  for  Beginners 

By  Leslie  Solomon  and  Stanley  Veit 

216  pages,  £5.95 

Order  No.  RID004-8 , paper 

Miniprocessors:  From  Calculators  to 
Computers 

By  David  L.  Heiserman,  195  pages,  £5,95 
Order  No.  TB971 , paper 

Game  Playing  with  BASIC 

By  Donald  D.  Spencer,  166  pages,  £6,93 

Order  No.  HAY5W9-3 , paper 

Microcomputers  At  A Glance 

By  Donald  D.  Spencer,  192  pages,  $7.95 

Order  No.  CAM021  8<  paper 

The  Computer  Quiz  Book 

By  Donald  D.  Spencer.  128  pages,  $5.95 

Order  No.  CAM025  0 , paper 

Your  Home  Computer 

By  James  White.  200  pages,  £6,00 

Order  No.  DMX05  L paper 

Microprocessors:  From  Chips  To  Systems 
By  Rodnay  Zaks.  416  pages,  S9.95 
Order  No.  C2Q1,  paper 
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I have  received  many  letters  and 
telephone  calls  from  people  seeking 
advice  on  what  microcomputer  sys- 
tem hardware  or  software  to  buy,  I 
can  understand  customer  apprehen- 
sion in  this  fast-moving  industry; 
therefore,  I would  like  to  answer  this 
question  for  everyone.  This  is  what 
you  should  do: 

1.  Define  your  objectives.  That  is  to 
say,  write  down  as  completely 
and  clearly  as  you  can  what  it  is 
you  wish  to  gain  from  having  your 
own  microcomputer  system. 

2.  Contact  at  least  three  (and  prefer- 
ably six)  computer  stores,  either 
by  visiting  the  stores  in  person  or 
by  writing  to  them.  If  you  have  not 
come  up  with  a precise  configura- 
tion, then  ask  the  computer  stores 
to  suggest  a configuration. 

3.  Using  a summary  of  computer 
store  suggestions,  or  based  on 
your  own  selection,  you  should 
make  the  following  decisions: 

a.  What  programming  language 
you  will  use, 

b.  How  much  memory  you  will 
require, 

c.  What  peripherals  your  system 
will  include. 

d.  What  canned  applications  pro- 
grams, if  any,  you  will  get. 

4.  Now  comes  the  hard  part— choos- 
ing brands.  Go  back  to  your  six 
computer  stores  and  ask  them  to 
select  the  brands  which  they 
would  recommend  for  each  hard- 
ware and  software  component. 
Computer  stores  are  the  only 
places  where  you  can  get  timely 
and  accurate  information  on  pro- 
duct quality. 

5.  Make  a summary  of  recommended 
products,  and  configure  your  sys- 
tem selecting  those  productsthat 
received  the  most  recommenda- 
tions. Now  pick  the  computer 
store  that  gave  you  the  best  over- 
all advice,  and  reward  them  with 
your  business. 

If  you  follow  the  above  steps,  you 
will  minimize  the  risk  of  buying  junk 
and  you  will  have  qualified  the  compu- 
ter store  with  which  you  will  be  doing 
business  for  a long  time  to  come. 

Micro-Business  78  was  an  inter- 
esting show.  Being  specific  to 
microcomputers  used  for  data  pro- 
cessing, it  attracted  far  fewer  at- 
tendees than  the  West  Coast  Com- 
puter Faire;  but,  after  talking  to  exhi- 
bitors, it  is  clear  that  people  were  in 
a buying  mood. 

A tremendous  number  of  small 
companies  are  springing  up,  with 
the  sole  aim  of  developing  micropro- 
cessor-based systems.  Very  few  of 
these  systems  have,  as  yet,  been  in- 
stalled. If  microprocessor-based 
business  systems  fail  as  an  indus- 
try, it  will  not  be  for  want  of  trying. 


But,  I believe  that  microprocessors 
will  work  out  in  business  applica- 
tions, There  will  undoubtedly  be 
numerous  casualties  on  the  way, 
since  many  of  the  new  companies 
are  run  by  people  with  no  prior  busi- 
ness experience.  These  new  entre- 
preneurs do  not  bother  to  check  out 
the  mistakes  that  have  been  made 
by  people  who  came  before  them. 
Remember,  the  microcomputer- 
based  business  system  of  today 
costs  one-tenth  of  the  minicom- 
puter-based system  of  eight  years 
ago;  otherwise,  there  is  very  little 
difference. 

Let  me  give  you  a scenario  for  the 
new  “microcomputers  In  business” 
company  most  likely  to  fait.  It  has  a 
group  of  programmers  quite  con- 
vinced that  their  only  problem  lies  in 
getting  the  job  done  as  quickly  as 
possible.  According  to  these  guys, 
business  data  processing  programs 
are  easy  to  write  — in  fact,  there  is 
nothing  to  them.  Microcomputer 
hardware  configurations,  even  in 
their  most  limited  form,  are  more 
than  adequate  for  almost  any  busi- 
ness application;  all  it  takes  is  a lit- 
tle trickery  on  the  part  of  clever  pro- 
grammers to  get  what  is  needed  out 
of  the  system.  These  programmers 
are  also  convinced  of  their  own 
cleverness.  A company  like  this  one 
will  last  about  nine  months:  three 
months  to  dig  themselves  into  a 
hole,  another  three  months  to 
survey  the  hole,  and  a final  three 
months  to  figure  that  they  cannot 
get  out  of  it. 

Here  is  a scenario  for  the  suc- 
cessful company:  the  people  in  this 
company  assume  that  they  are  bright 
guys  — bright  enough  to  know  what 
mistakes  have  been  made  in  the 
past,  and  bright  enough  not  to  make 
the  same  mistakes  again.  They 
check  out  programs  that  have  been 
tested  by  time  and  are  available  for 
little  or  no  cost.  They  carefully 
evaluate  the  capacity  and  process- 
ing speed  of  the  microcomputer 
system  they  are  installing.  They 
make  sure  that  there  is  a reasonable 
margin  for  error  in  everything  they 
do.  They  are  far  more  interested  in 
guaranteeing  a profit  than  they  are 
in  pride  of  authorship.  Wherever 
possible,  they  look  for  potential  prob- 
lems, and  they  prepare  solutions  to 
those  problems.  And,  above  alt,  they 
realize  that  it  is  better  to  be  six 
months  late  and  absolutely  right. 

Now  let  me  explain  why  microcom- 
puters in  business  applications 
have  such  a bright  future. 

The  configurations  being  sold  to- 
day are  limited,  but  adequate.  Two 
floppy  disks  provide  up  to  500,000 
bytes  of  slow-access  bulk  storage. 
Add  a microcomputer  with  32,000 
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We’ve  gathered  the  family  to  show  you  why 

PERCOM’s™  Number  1 

in  cassette  data  systems  for  microcomputers. 


Pardon  us  for  doing  a little  boasting,  but  we’re  proud  of  our 
family.  Proud  of  each  member’s  reputation  for  performance  and 
reliability.  And  pleased  that  we  can  offer  the  best  in  cassette 
data  systems  and  data  terminal  interfacing  at  low,  home-com- 
puting prices. 


It  took  more  than  guts  and  a little  luck  to 
forge  a position  of  leadership.  We’re 
number  1 because  you  get  more  when 
you  buy  PERCOM™.  The  reason,  simply, 
is  experience.  Every  product  described 
in  this  ad  is  based  on  nearly  10  years  of 
crucial  involvement  in  the  design  and 
manufacture  of  computer  peripherals 
that  use  cassettes  for  mass  storage. 


Experience.  It’s  why  we  developed  a 
more  reliable  data  cassette  for  home 
computing.  Why  our  interfacing  units 
provide  both  cassette  and  data  terminal 
interfacing.  Why  you  get  the  fastest, 
most  reliable  cassette  data  rates  from 
PERCOM™.  Experience.  It’sfhe  reason 
for  PERCOM™. 


For  your  SS-5Q  bus  computer  — the 
CIS-30 + 


For  your  data  storage  — Pi  Ion-30™ 
data  cassettes 


* Interface  to  data  terminal  and  two  cas- 
sette recorders  with  a unit  only  1/10 
the  size  of  SWTP's  AC-30. 

* Select  30,  60,  or  120  bytes  per  second 
cassette  interfacing,  300,  600  or  1200 
baud  data  terminal  interfacing. 

* Optional  mod  kits  make  CIS-30+  work 
with  any  microcomputer.  (For  MITS 
680b,  ask  for  Tech  Memo  TM-CIS- 
30+  —09.) 

* KC-Standard/Bi-Phase-M  (double  fre- 
quency) cassette  data  encoding.  De- 
pendable self -clocking  operation. 

- Ordinary  functions  may  be  accom- 
plished with  6800  Mikbug™  monitor. 

* Prices:  Kit,  $79.95;  Assembled, 
$99.95. 

Prices  include  a comprehensive  instruction 
manual.  Also  available:  Test  Cassette,  Re- 
mote Control  Kit  (for  program  control  of 
recorders),  1C  Socket  Kit,  MITS  680b  mod 
documentation,  Universal  Adaptor  Kit 
(converts  CIS-30+  for  use  with  any  com- 
puter).  MIKSUG® Motorola,  ItIC* 


For  your  S-100  computer — the  CI-812 

* Both  cassette  and  data  terminal  inter- 
facing on  one  S-100  bus  PC  board. 

* Interfaces  two  recorders.  Record  and 
playback  circuits  are  independent. 

* Select  30,  60,  120,  or  240  bytes  per 
second  cassette  interfacing,  110  to 
9600  baud  data  terminal  interfacing, 

- KC-Standard/Bi-Phase-M  (double  fre- 
quency) encoded  cassette  data,  De- 
pendable self-clocking  operation. 

* Optional  firmware  (2708  EPROM) 
Operating  System  available. 

- Prices:  kit,  $99.95;  assembled, 
$129.95. 

Prices  include  a comprehensive  instruction 

manual.  In  addition  to  the  EPROM  Operating 

System,  a Test  Cassette,  Remote  Control  Kit 

(for  program  control  of  recorders),  and  an  1C 

Socket  Kit  are  also  available. 


* Orders-of-magmtude  improvement  in 
data  integrity  over  ordinary  audio  cas- 
settes, 

* Pilon-coated  pressure  pad  eliminates 
lint-producing  felt  pad  of  standard 
audio  cassettes. 

* Smooth  pilon  coating  minimizes  erra- 
tic tape  motion. 

* Foam  pad  spring  is  energy  absorbing, 
Superior  to  leaf  spring  mounted  pad 
which  tends  to  oscillate  and  cause  flut- 
ter, 

* Five-screw  case  design  virtually  pre- 
cludes deformation  during  assembly. 

* Price:  $2,49. 

PERCOM™  products  may  be  purchased 

from  home  computer  dealers  nation- 
wide, or  may  be  ordered  direct  from  the 

factory.  * 

*Texas  residents  must  include  an 
additional  5%  for  factory  orders,  MC  & 
Visa  cards  honored. 


PERCOM™  ‘ peripherals  for  persona!  computing' 


PEBCCM 

L 


PERCOM  DATA  COMPANY,  INC. 

DEPT.  I 


318  BARNES  • GARLAND,  TEXAS  75042 
Phone:(214)272-3421 
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bytes  of  memory,  plus  a reasonable 
printer,  and  you  have  a system  that 
ranges  in  price  from  $5,000  to  $10T000. 
Many  companies  can  afford  this 
price  and  live  with  this  performance. 

But,  right  now  there  are  half  a 
dozen  companies  working  on  a new 
family  of  revolutionary  fixed-disk 
systems.  Control  Data  Corpora- 
tion's “Hummingbird”  project  is 
typical  of  this  new  disk  technology. 
“Hummingbird”  wilt  come  in  a box 
about  the  size  of  a stand-alone  flop- 
py disk  drive.  Instead  of  having  a 
floppy  disk,  it  will  have  a fixed  disk, 
about  the  size  of  a floppy  disk,  rotat- 
ing at  more  than  50,000  rpm.  This 
tiny  fixed  disk  will  have  a storage 
capacity  ranging  between  10,000,000 
and  15,000,000  bytes,  with  data 
transfer  rates  in  excess  of  a million 
bytes  per  second.  And  here  is  the 
best  part:  it  will  retail  for  less  than 
*3,000.  10,000,000  to  15,000,000 
bytes  of  high  speed  disk  storage  for 
less  than  $3,000,  m a box  no  bigger 
than  a single  floppy  disk  drive,  will 
make  a big  difference  to  business 
data  processing  systems.  These 
disk  units  should  be  available  by  the 
second  quarter  of  1979.  By  mid-1979 
(and  probably  not  much  sooner)  the 
Intel  8086  and  Zllog  Z8000  Central 
Processing  Units  will  be  available; 
these  CPUs  are  the  equal  of  any 
minicomputer  today.  I do  not  need 


to  paint  pictures  for  anyone  to  see 
the  rosy  future  awaiting  microcom- 
puter-based business  systems. 

. . .right  now  there  are  a 
half  a dozen  companies 
working  on  a new  family 
of  revolutionary 
fixed-disk  systems. 

While  I was  at  Micro-Business  78, 
I spent  some  time  chatting  with 
Dave  Freeman  and  Rinae  Morris  of 
Advanced  Computer  Products.  I 
have  known  of  Advanced  Computer 
Products  for  some  time,  and  it  was  a 
gross  oversight  on  my  part  not  to 
mention  them  in  my  March  column 
as  one  of  the  “good  guys”  in  the 
mail-order  business.  Dave's  policy  is 
to  demand  cash-in-advance  only  for 
orders  of  $25.00  or  less,  while  giving 
significant  discounts  for  cash  with 
larger  orders.  Dave  will  not  hold  your 
money  for  any  back-ordered  item 
without  your  express  permission, 
and  he  gives  refunds  for  products  re- 
turned in  good  condition,  without 
asking  questions.  I have  never  re- 
ceived a complaint  about  Advanced 


Computer  Products,  and  have  heard 
only  good  things  about  this  mail- 
order operation.  Their  address  is: 
Advanced  Computer  Products 
1310  "B”  E.  Edinger 
Santa  Ana,  CA  92705 
(714)  558-8813 

Another  name  to  add  to  your 
“good  guys”  list  is  Jade  Computer 
Products.  They  can  be  reached  at: 
Jade  Computer  Products 
5351  West  144th  Street 
Lawndale,  CA  90260 
(213)  679-3313 

I suppose  I should  mention  the 
Heath  Company  as  one  of  the  good 
guys  in  the  mail-order  business.  It 
seems  almost  gratuitous  to  state 
that  Heath,  with  their  fine  reputa- 
tion, are  good  guys;  but  just  to  keep 
the  record  complete,  let  me  tell  you 
that  they  are. 

1 believe  Vector  Graphic  is  one  of 
the  sleepers  in  the  microcomputer 
field  that  Is  likely  to  emerge  as  a 
dominant  force  over  the  next  12 
months.  Vector  Graphic  Is  a small, 
conservatively  run  company  that  has 
concentrated  on  being  good  rather 
than  on  being  first.  They  sell  almost 
exclusively  through  computer  stores, 
discouraging  direct  mail-order  busi- 
ness. 1 believe  a few  other  micro- 
computer manufacturers  would  do 
well  to  follow  Vector  Graphic’s  mar- 
keting policy. 


Our  MacroFloppy 
goes  twice  the  distance. 

Introducing  the  Micropolis  MacroFloppy™:  1041  and  :1Q42  disk  drive  sub- 
systems. For  the  S-100/8080/Z-80  bus.  Packing  100%  more  capacity  into  a 
5M-inch  floppy  disk  than  anyone  else.  143K  bytes,  to  be  exact.  For  as  little 
as  $695. 

The  MacroFloppy  1041  comes  with  the  Micropolis  Mod  \ floppy  packaged 
inside  a protective  enclosure  (without  power  supply).  And  includes  an  5-100 
controller  Interconnect  cable.  Micropolis  BASIC  User's  Manual.  A diskette  con- 
taining Micropolis  BASIC  and  a compatible  DOS  with  assembler  and  editor. 
The  :1041  is  even  designed  to  be  used  either  on  your  desk  top,  or  to  be  inte- 
grated right  into  your  S-100  chassis. 

The  MacroFloppy  1042  comes  with  everything  the  4041  has,  and  more. 
Such  as  d.c  regulators,  its  own  line  voltage  power  supply  and,  to  top  it  off, 
a striking  cover  Making  it  look  right  at  home  just  about  anywhere. 

Both  MacroFloppy  systems  are  fully  assembled,  tested,  burned-in,  and 
tested  again.  For  zero  start-up  pain,  and  long  term  refiability  They're  also 
backed  up  by  our  famous  Micropolis  factory  warranty. 

And  both  systems  are  priced  just  right.  S695  for  the  MacroFloppy104i 
and  $795  for  the  MacroFloppy1042, 

You  really  couldn't  ask  for  anything  more, 

At  Micropolis,  we  have  more  bytes  in  store  for  you. 

For  a descriptive  brochure,  in  the  U S.  call  or  write  Micropolis 
Corporation,  7959  Peering  Avenue,  Canoga  Park,  California  91304.  Phone 
(213)  703-1121. 

Or  better  yet,  see  your  local  dealer. 

MICROPOLIS 

More  bytes  in  store  for  you. 
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At  the  other  end  of  the  business 
spectrum,  UMSAI  has  recently  been 
telling  hs  dealers  that  they  must 
each  send  cashier’s  checks  for 
$2,000,  simply  for  the  privilege  of 
continuing  to  order  IMSAI  equip- 
ment. This  is  a privilege  which  fre- 
quently means  paying  cash  now  for 
products  delivered  at  some  unspeci- 
fied future  date.  Come  on,  guys,  you 
could  get  away  with  it  a year  ago, 
but  no  more! 

It  has  been  rumored  that  Pertec  is 
disappointed  with  the  performance 
of  MITS  and  is  anxious  to  sell  MITS 
cheap.  I have  investigated  this  rumor 
carefully  and  have  found  no  evidence 
to  substantiate  it. 

I received  a letter  from  Bill  Gates, 
president  of  Microsoft.  Bill  had  some 
interesting  comments  regarding  fu- 
ture software  pricing. 

I maintain  that  applications  pro- 
grams will  in  the  future  cost  very  lit- 
tle, due  to  high  sales  volume.  From 
an  economic  standpoint,  low  appli- 
cations software  prices  will  be  justi- 
fied by  the  sale  of  good  accompany- 
ing documentation. 

People  will  no  longer  tolerate  the 
useless  documentation  which  has  in 
the  past  so  frequently  accompanied 
software  products.  On  the  other 
hand,  users  will  pay  a reasonable 
price  for  a reasonable  manual.  While 
software  can  be  copied  inexpensive- 


ly, most  people  will  buy  a user’s 
manual  rather  than  run  around  with 
a bunch  of  duplicated  sheets  of 
paper.  In  other  words,  I am  suggest- 
ing that  applications  programs  will 
in  the  future  be  given  away  free, 
while  the  manual  accompanying  the 
applications  programs  will  be  sold, 
and  will  become  the  source  of  reve- 
nue for  the  software  vendor.  That 
means  that  documentation  must  be 
good  enough  to  sell.  This  logic 
makes  no  sense  to  Microsoft,  or  to 
anyone  else  who  provides  system 
software.  For  every  thousand  people 
who  need  a manual  describing  an 
applications  program  such  as  pay- 
roll, perhaps  one  person  needs  an 
application  program  describing  the 
disk-operating  system  upon  which 
the  payroll  depends  for  its  existence. 
Therefore,  Bill  Gates  is  obliged  to 
charge  much  more  for  this  software, 
since  he  has  fewer  direct  customers 
and  a negligible  business  in  accom- 
panying manuals.  We,  as  an  indus- 
try, must  make  sure  that  Microsoft 
and  other  system  software  manufac- 
turers are  adequately  compensated 
and  protected  from  theft,  since 
without  system  software  nothing 
else  could  exist. 

Anyone  who  steals  system  soft- 
ware, rather  than  paying  for  it,  is 
contributing  to  the  demise  of  the  en- 
tire microcomputer  industry.  As  a 


group,  we  should  develop  extreme 
prejudices  against  theft  of  system 
software,  and  we  should  have  no 
compunctions  about  turning  in 
known  thieves.  If  Microsoft  and 
companies  like  it  do  not  survive, 
none  of  us  will. 

I am  very  impressed  with  the  range 
of  software  products  that  Microsoft 
has  introduced,  or  is  soon  to  intro- 
duce. Their  BASIC  has  become  the 
standard  of  the  industry.  They  are 
now  producing  APL,  FORTRAN,  and 
COBOL  for  microcomputers.  For 
more  information  on  Microsoft,  you 
can  contact  them  directly  at: 
Microsoft 

819  Two  Park  Central  Tower 
Albuquerque,  NM  87108 
(505)  256-3600. 

An  interesting  applications  pro- 
gram which  was  brought  to  my  at- 
tention recently  is  a small  general 
ledger  system  available  from  Com- 
pumax.  This  is  a somewhat  limited 
system,  but  it  will  run  on  relatively 
small  microcomputer  configura- 
tions. For  small  businesses,  the 
Compumax  general  ledger  appears 
to  be  an  excellent  buy.  Compumax 
may  be  contacted  at: 

Compumax  Associates 
Suite  306,  505  Hamilton  Avenue 
Palo  Alto,  CA  94301 
(415)  321-2881 

□ 


MetaFloppy  goes 


The  Micropolis  MetaFloppy™  gives  you  more  than  four  times  the  capacity  of 
anyone  else's  5K-inch  floppy.  Because  it  uses  77  tracks  instead  of  the  usual  35 
The  field-proven  MetaFloppy  with  thousands  of  units  delivered,  comes 
in  a complete  family  of  models.  And,  like  our  MacroFloppy™  family  of  disk 
drives,  MetaFloppy  is  designed  for  the  S-100/8080/Z-80  bus. 

For  maximum  capacity,  choose  our  new  MetaFloppy1054  system.  Which 
actually  provides  you  with  more  than  a million  bytes  of  reliable  on-line  stor- 
age For  less  money  than  you’d  believe  possible 

The  MetaFloppy  1054  comes  complete  with  four  drives  in  dual  config- 
uration. A controller  Power  supply.  Chassis.  Enclosure  All  cabling  A new  BASIC 
software  package  And  a DOS  with  assembler  and  editor  There’s  even  a built- 
in  Autoload  ROM  to  eliminate  tiresome  button  pushing 
If  that's  more  storage  than  you  need  right  now,  try  our 
MetaFloppy:  1053,  with  630,000  bytes  on-line.  Or  our  Meta- 
Floppy1045,  with  315,000  bytes  on-line  Either  way,  you  can 
expand  to  over  a million  bytes  on-line  in  easy  stages,  when  you 
need  to  Or  want  to 

In  other  words,  if  your  application  keeps  growing,  weVe  got 
you  covered.  With  MetaFloppy 

The  system  that  goes  beyond  the  floppy 
For  a descriptive  brochure,  in  the  U S.  call  or  write  Micropolis 
Corporation,  7959  Deering  Avenue,  Canoga  Park,  California  91304 
Phone  (213)  703-1121 

Or  better  yet,  see  your  local  dealer. 
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2708/2716  EPROM 
MEMORY  BOARD 

* S-100  BUS 

* 1-32  KBYTES  USING  EITHER  2708  OR  2716  EPROMS 

* HIGH/LOW  LIMIT  ADDRESS  RANGE  SELECTION 

* MEMORY  BANK  SELECT  OPTION 

* S0L7„ COMPATIBLE  MEMORY  DISABLE 

* SELECTABLE  WAIT  STATES 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  (LESS  EPROMS) 

TESTED  AND  ASSEMBLED  $130. 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

wmcf„e, 

WAMECO  INC.  3107  LANEVIEW  DRIVE  SAN  JOSE  CA  95H2 

TM 
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A.  S.I.,  producer  of  the  finest  In  microcom- 
puter software,  is  looking  for  a distributor 
in  your  area  for  their  new  MEDICAL  AC- 
COUNTS  RECEIVABLE  software  package  for 
8080  based  micros.  There  isn't  a doctor  in 
practice  today  who  couldn't  use  an  in- 
house  microcomputer;  and  one  look  at  our 
software  will  convince  you  that  this  is  the 
system  to  run  ...  So  if  you’re  presently 
calling  on  the  medical  market ...  or  if  you'd 
Ike  to  sell  this  most  lucrative  market . . . 
contact  us  > . . it  just  might  be  the  KEY  TO 
YOUR  FUTURE. 


ADMINISTRATIVE 
rSTI 


□□SYSTEMS 
□□□INC. 
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By  Hans  Drewitz  and  Roland  Hesse 

Sometime  in  1976, 1 asked  my  dentist  if  he  could  ima- 
gine using  a computer.  His  answer  was  very  clear;  “No, 
itTs  too  expensive  and  too  complicated.”  When  I told 
him  that  the  time  is  near  when  he  could  buy  a business 
computer  for  about  ten  thousand  dollars  that  would  not 
be  more  complicated  to  use  than  a typewriter,  he  be- 
came interested. 

The  time  is  now  here.  Dentists  in  France  and  Germany 
are  already  beginning  to  take  advantage  of  microcompu- 
ters. They  primarily  use  them  to  store  and  handle  patient 
records.  When  a new  patient  arrives,  he  and  the  dentist 
will  fill  out  a questionnaire  with  all  the  administrative 
and  medical  information  needed.  An  assistant  types  it 
Into  the  computer,  verifying  the  information  on  the 
screen  and  storing  it  on  floppy  disks.  When  the  patient 
returns,  the  medical  assistant  recalls  all  the  necessary 
information  by  typing  the  name  into  the  system  and  print- 
ing it  for  the  dentist.  At  the  end  of  the  session  with  his 
patient  the  doctor  adds  information  to  the  record,  such 
as  the  work  done,  the  payment  received,  and  date  the 
patient  is  to  return,  or  the  treatment  plan  worked  out. 
The  record  is  returned  to  the  assistant  for  updating  the 
computer  file  and  is  filed  by  date  as  a hard-copy  backup. 
If  for  any  reason  the  computer  does  not  work  the  dentist 
goes  back  to  the  last  paper  copy  of  the  record  and  con- 
tinues to  add  information  to  it. 

The  advantages  are  obvious;  better  organization, 
faster  administration,  and  less  effort,  creating  better 
business  results.  The  computerized  access  to  the  file 
makes  it  possible  to  print  standard  letters  to  inform  the 
patient  of  a checkup,  remind  him  that  his  payment  is 
due  or  send  him  the  treatment  workplan  as  an  estimate. 
The  information  needed  to  fill  out  papers  for  social 
security  or  insurance  reimbursement  is  readily  available 
on  the  screen  and  the  forms  can  be  filled  out  automatic- 
ally if  the  form  design  permits  this.  The  information 
stored  can  be  used  to  generate  statistics  and  lists,  and 
for  the  first  time  the  sophisticated  dentist  has  a 
possibility  to  analyze  this  data  as  a basis  for  business 
decisions.  For  example,  by  simply  recording  the  time 
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6800  SYSTEM  DESIGN 

THE  MODULAR  APPROACH 


9600 


MPU 


If  you  have  a system  design  chore  and  prefer  the  advantages  of  the 
M6800  Family  architecture,  you  should  have  a look  at  our  Deck  of 
Cards.  These  general  purpose  support  modules  provide  all  the  hard- 
ware needed  for  almost  any  system  and  they're  bus  and  outline  com- 
patible with  the  EXORciser*  and  Micromodule*  Family. 

So  now  you  can  spend  all  your  time  inventing  software  for  your  bright 
idea.  After  all  that's  the  innovative  part  of  the  business  these  days. 


THE  9600  MPU  MODULE 

This  may  be  the  only  Card  you  need  for  your  small 
system.  It  has  the  MC6802  processor,  6K  of  EPROM 
and  1.1K  of  RAM  aboard.  Also  it  has  the  things 
other  board  houses  forgot,  like  40  lines  of  Parallel 
I/O,  and  Two  Full  Duplex  Serial  I/O  Channels  with 
full  RS  232C  buffering,  BREAK  detect,  and  individu- 
ally selectable  Bit  Rates. 

But  that's  not  all!  The  9600  also  has  three  16-Bit 
Programmable  Timers  and  a Priority  Interrupt  Vector 
Generator.  Top  it  all  off  with  a Power  Failure 
Protect/Restart  and  Battery  Backup  feature  that 
could  bring  lots  of  applause  during  brownouts  and 
power  flickers. 


EXPANDABLE  SYSTEMS 

The  9600  is  supported  by  a variety  of  memory  and 
I/O  cards  like  our  9626  8K  Static  RAM,  the  961 5 4K 
EPROM,  the  9620  16  Channel  Parallel  I/O  Module, 
and  the  9650  8 Channel  Duplex  Serial  I/O  Module. 
Also  coming  this  year  are  the  9616  32K  EPROM,  the 
9612  INTELLIGENT  Analog  I/O  Module,  the  9643 
INTELLIGENT  Floppy  Disc  Controller,  the  9617 
EPROM  Programmer,  the  9640  Multiple  Programm- 
able Timer  Module  and  the  9645  Video  Controller. 


9610 


Utility 


VV  V 


9612  Intelligent  Analog  I/O 

9617  EPROM  Programmer 

9640  Multiple  Programmable  Timer 

9645  Video  Controller 

9643  Intelligent  Floppy  Disc  Controller 


Wrap  up  your  system  in  our  9601  Card  Cage 
with  a 9602  Mother  Board  and  a built-in  9604 
Switchmode  Regulating  Power  Supply.  Then 
develop  your  applications  program  with  our 
support  software  which  includes  a BASIC 
Compiler  to  produce  fast-executing  code. 

•Trade  mark  of  Motorola  Inc. 


Support  Module 

1 -4  Prices 

9600 

MPU  Module 

595.00 

9601 

16  Slot  Mother  Board 

175.00 

9602 

Card  Cage 

75.00 

9603 

8 Slot  Mother  Board 

100.00 

9604 

Switch  Mode  Power  Supply 

250.00 

9610 

Utility  Board 

36.00 

9515 

4K  EPROM  Module 

250.00 

9620 

16  Port  Parallel  I/O  Module 

295.00 

9626 

8K  Static  RAM  Module 

295.00 

9630 

Card  Extender 

60.00 

9640 

24  Channel  Programmable  Timer 

395.00 

9650 

8 Port  Duplex  Serial  I/O  Module 

395.00 

CREATIVE  MICRO  SYSTEMS 

6773  WESTMINSTER  AVENUE  • WESTMINSTER.  CALIFORNIA  92683  • (714)892  2859 
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An  extraordinary  2k  memory  board 
for  your  A I tali' -bussed  computer 


* 

★ 


On-board  1702A  PROM  programmer 

256  bytes  of  RAM  plus  space  for  1 792  bytes  of  read- 
only memory  (seven  1702A  EPROMs) 

Supplied  with  one  1702A,  pre-programmed  wfth 
stand-alone  programming  software  — no  sense 
switches  are  used 

Supplied  with  programming  power  supply 

PRAMMER's  own  on-board  clock  makes  it  compatible 
with  almost  any  Altair-bussed  system, 

★ AM  read  and  write  sequences  are  generated  via  an 

on-board  micro-programmed  state  machine,  thus 
eliminating  all  one  shots. 

■#  Complete  1702 A programming  in  18  seconds 

★ Includes  complete  listings  for  PRAMSYS,  an  eleven- 

function  development  system. 

ASSEMBLED  & TESTED: $259 

Kit  {limited  availability):  , , . . S21S 

Immediate  (off-the-shelf)  delivery 
California  residents  please  add  sales  tax, 

COD,  Master  Charge,  BankAmericard  and  Visa  accepted. 

XYBEK  • P.O.Box  4925  • Stanford.  CA  94305 

Telephone:  (408)  296-8188 


★ 
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Boards  DO  Something 

CL2400 

Real  Time  Clock 

S98 — Kit  SI  35— Assembled 


If  your  system  needs  to  know  whal  time  It  Is,  our  CL24QD  Is 

the  board  lor  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency, 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
of  6 rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 
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PC3200 

Power  Control  System 

PC3232  $299 — Kit  $360^Assm. 

PC3216  £189 — Kit  S240-Assm 

PC32Q2  £39.50— Kit  £52— Assm, 


If  your  system  needs  on/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC320Q  System  components  are  for 

you.  Control  boards  allow  one  1/0  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line, 


Canada 

systems,  flic* 
(formerly  comptek) 


P.0.  Box  516 
La  Canada,  CA  91011 
(213)  790-7957 
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spent  for  a specific  type  of  procedure  a productivity 
report  by  work  classification  can  be  generated ♦ 

This  application  Is  a typical  example  of  how  the 
microcomputer  revolution  is  being  implemented  in 
small  businesses.  As  a result  of  this  my  dentist  will 
soon  have  a computer. 

Text  processing  is  also  a very  attractive  application 
for  microcomputers.  It  can  easily  help  justify  the  pur- 
chase of  a microcomputer  system  for  a small  company. 
Presently  a variety  of  text  processing  programs  are 
available,  in  the  U.S,,  text  processing  can  be  imple- 
mented with  just  an  upper  and  lower  case  keyboard,  a 
screen,  a storage  media,  a printed  output  and  the  ap- 
plication software.  In  Europe  the  same  equipment  Is 
needed  but  some  unique  problems  exist,  complicating 
text  processing  implementation.  The  different  charac- 
ters found  in  languages  such  as  German,  French, 
Spanish,  and  the  Nordic  languages  are  creating  very 
special  problems.  Keyboards  and  screens  have  to  be 
modified  to  allow  for  these  characters.  Also  the  place- 
ment of  even  the  standard  alphabet  characters  on  the 
keyboard  vary  from  language  to  language.  As  long  as  an 
operator  or  programmer  works  on  a CRT  this  is  not  a 
problem.  But  if  a secretary  is  to  use  a text  processing 
system  efficiently,  it  is  necessary  to  find  the  keys  in  the 
same  place  as  a usual  typewriter. 

Another  important  factor  is  that  the  input  representa- 
tion (the  internal  code)  of  a character  is  identical  to  the 
one  used  by  the  output  device  to  print  the  very  same  fet- 
ter. This  can  be  quite  a challenge  if  you  have  to  coor- 
dinate an  IBM  typewriter  with  a German  golf  ball  and  a 
U.S.  CRT. 

Companies  manufacturing  keyboards,  screens,  video 
interfaces  or  CRT's  should  make  it  easy  and  inexpen- 
sive to  change  character  placement  and  to  replace  some 
special  characters  with  characters  needed  in  different 
languages.  Character  generators  should  include  foreign 
characters  or  at  least  have  the  capacity  to  be  modified 
to  include  them. 

In  writing  text  processing  programs,  be  aware  of 
these  problems  and  if  special  characters  are  used  for 
program  functions,  clearly  document  it. 

One  of  the  first  computer  shows  in  Europe  every  year 
is  the  ,JPrintemps  informatique”  at  the  U.S.  Trade 
Center  in  Neuilly,  a suburb  of  Paris.  The  show  is  organ- 
ized by  the  U.S.  Trade  Center  in  connection  with  the  U.S. 
Chamber  of  Commerce,  All  the  equipment  exhibited  has 
to  be  of  American  origin. 

This  year  marked  the  fourth  anniversary  of  the  show. 
Aproximately  120  American  companies  were  represented, 
including:  Texas  Instruments,  Digital  Equipment,  Tally, 
Gkidata,  Diablo,  Control  Data,  Ampex,  Centronics,  Shu- 
gart,  Wangco,  Pertec,  Tektronics  and  Hewlett-Packard. 
In  general  the  show  addresses  the  OEM  market. 

Another  objective  of  the  exhibition  is  to  provide  Amer- 
ican companies  the  opportunity  to  establish  distri bu- 
tors  in  France  or  Europe.  Consequently,  a large  part  of 
the  exhibition  concentrates  on  peripheral  equipment  such 
as  printers,  disks,  and  terminals.  Only  a few  complete 
microcomputer  systems  were  exhibited  at  the  show. 
Zilog  presented  its  MCZ  and  PDS  systems.  Eurapple 
(the  European  organization  for  Apple  Computer  Com- 
pany) was  there  with  its  system  and  Euro  Computer 
Shop  demonstrated  the  IMSAI  SOSO,  North  Star’s 
“Horizon"  and  MITS1  Altair, 

The  public  interest  was  very  encouraging.  The  show 
will  be  followed  by  the  SYBEX  microcomputer  show  on 
May  23-25.1 
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784  Reasons  to  Celebrate 


The  party's  over  for  all  dumb  terminals 
and  a lot  of  smart  ones  too.  But,  at 
$784  {quantity  one),  the  party's  just 
beginning  for  Intertec's  INTERTUBE* 

Standard  features  to  celebrate  include  a 
full  24  line  by  80  character  display,  128 
upper  and  lower  case  ASCII  characters, 
reverse  video,  complete  cursor  address- 
ing and  control,  an  18  key  numeric  key 
pad,  special  function  keys,  blinking,  a 
self-test  mode,  protected  fields,  line 
and/or  character  editing  capabilities, 
eleven  special  graphic  symbols  and  an 
RS-232  printer  port. 


You'll  discover  even  more  reasons  to 
celebrate  when  you  sit  down  in  front  of 
an  INTERTUBE.  Our  special  AccuDot 
focusing  technique  produces  crisp,  sharp 
characters  on  a non-glare  screen. 
INTERTUBE's  Z-80  processor  assures 
extreme  flexibility  with  operator  on* 
anted  features  to  boost  the  efficiency  of 
both  software  and  programmers*  And,  if 
service  is  ever  required,  INTERTUBE's 
well-designed  modular  component  lay- 
out insures  quick  service  by  a nation- 
wide factory -trained  network  providing 
more  than  250  local  dealer  and  service 
center  outlets. 


INTERTUBE's  combination  of  price 
and  performance  can  satisfy  your 
requirements  whether  it  be  a sophisti- 
cated data  entry  application  or  a simple 
inquiry/response  environment.  So, 
there's  really  no  reason  to  think 
"dumb"  when  you  can  afford  to  be 
so  smart! 

There's  an  INTERTUBE  celebration 
going  on  near  you.  Contact  us  at  one  of 
the  numbers  below  for  the  name  and 
location  of  the  nearest  party.  Well  be 
surprised  if  you  don't  come  (BYOB), 
Happy  INTERTUBE! 
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INTERTEC  DATA  SYSTEMS 


Corporate  Headquarters 

1851  Inierstale  85  Soulh 
Charlotte.  North  Carolina  28208 
704/377  0300 


Eastern  Regional  Marketing 

1 9530  Club  House  Road 
Garlhersburg  Maryland  20760 
301/948  2400 
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Western  Regional  Marketing 

1 7952  Sky  Park  Bfvd 
Irvine  California  927 1 4 

714/057  0300  INTERFACE  AGE  39 


MLower  Case 
/^Tabbing 

Dual  Intensity 
/V24  Line  x 80  Char 


M Numeric  Pad  H Protect  Mode 

/fcr'Auto  Repeat  M 15  Baud  Rates 

ytr'Aux.  Port  ^Addr.  Cursor  j 

^Optional  Printer  Port  & Block  Mode 


SOROC  IQ  120  is  the  most  wanted  OEM  terminal  on  the  market 


For  iniormation  concerning  the  REWARD  contact 


165  FREEDOM  AVE. , AN  AH  EIM,  C A B2SO 
714-99S-S8ED  / B00B5A-01A7 


* 50-99  OTY./5-49  $800/  1 - 4 $995 


WAN 
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The  Physicians 

Microcomputer  Club 

By  Dr.  Gerald  M.  Orosz,  President 

The  Physicians 
Microcomputer  Club 
is  the  largest  orga- 
nization in  the  coun- 
try dedicated  to 
bringing  microcom- 
puter technology  to 
bear  in  solving  the 
business  and  medi- 
cal care  problems 
of  private,  and  hos- 
pital-based physi- 
cians, Approximate- 
ly ninety-five  per- 
cent of  the  member- 
ship consists  of 
hospital-based  phy- 
sicians, private 
practitioners,  and 
medical  school 
staff.  The  remain- 
ing five  percent  are  medical  data  processing  con- 
sultants. 

The  ciub  publication,  'The  Physicians  Microcomputer 
Report"  Is  published  on  a monthly  basis  with  a printing 
of  10,000  copies,  and  is  circulated  throughout  the 
United  States  and  Canada.  "The  Physicians  Microcom- 
puter Report5’  is  a typeset  magazine  containing  articles 
on  medical  applications  of  dedicated  microcomputers; 
medical  electronic  technology  forecasts;  reviews  of  the 
latest  developments  in  microcomputer  hardware  and 
peripheral  equipment;  and  articles  on  the  application  of 
microcomputers  in  analysis  of  stock,  real  estate,  tax, 
and  other  areas  of  interest  to  medical  professionals. 

Programs,  written  in  BASIC,  on  both  business  and 
medical  applications  are  developed  at  the  request  of 
members  and  published  on  a monthly  basis.  Medical 
and  business  programs  for  handheld  programmable  cal- 
culators are  also  published  in  each  issue.  Physicians 
are  encouraged  to  submit  programs,  their  persona!  ex- 
periences with  microcomputers,  and  problems  that  they 
would  like  to  see  attacked  in  magazine  articles. 

At  the  present  time  local  club  activities  are  in  the  for- 
mative stages.  The  national  nature  of  our  membership 
opens  the  possibility  of  a national  annual  symposium, 
although  this  is  subject  to  the  expression  of  sufficient 
interest  by  the  club  membership. 

No  advertising  is  presently  being  published  in  the 
Physicians  Microcomputer  Report,11  However,  there 
has  been  considerable  interest  expressed  by  a number 
of  members  with  regard  to  the  purchase  of  equipment 
and  software  oriented  toward  solving  the  medical  and 
business  problems  of  physicians.  If  you  are  a hardware 
manufacturer,  software  writer,  publisher,  physician,  or 
just  an  interested  party;  our  membership  is  open  to  you. 
If  you  feel  that  you  have  a product  that  would  be  of  in- 
terest to  medical  professionals  and  would  like  a 
reasonable  way  of  reaching  this  market,  please  contact 
us  for  more  information. 


16K  RAM 

FULLY  STATIC 


$450 


INTRODUCTORY 
KIT  PRICE 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
IT 80 B0  KIT  $440 

SYSTEM  W/16K  & tfO 
TT-8080'S  KIT  $1050 

10-SLOT  MAIN  FRAME 
TT-10  KIT  $325 


CARD  CAGE  & 
MOTHER  BOARD 
ECT-100  KIT  SI 00 
CCMB-10  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECTTOO-F  KIT  $200 
CCMB  10  F KIT  $125 


DEALER  INQUIRIES  INVITED 


CPU'S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
SHIPPING  EXTRA 


ELECTRONIC  CONTROL  TECHNOLOGY 


FACTORY  ADDRESS  MAILING  ADDRESS 


763  Ramsey  Avenue  P.O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 


(201)  686-8080 
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ROBOTICS 


MODULAR  ROBOTS  for 
Industrial  and  Personal  Application 


Send  for  complete  brochure  to: 

GALLAHER  RESEARCH,  INC 
P.O.  Box  10767 
Salem  Station 

Winston-Salem,  N.C.  27108 
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DIGITAL/  _TL 

RELIABILITY 
QUALITY 
DEPENDABILITY 

ADDRESSING 


8K  STATIC  RAM 
ASSEMBLED 
S-100 


PROTECT 

BUFFERING 


ON'SOAf®  SWITCH  WfSTE  PflOTECTSAINMOTEClS  ALL  a* 
OR  EACH  *K  BLOCK  CAN  BE  PROTECTED  VJA  FBOWT  PAWL 

ALL  5*100  BOS  LINES  ARE  FULLY  BUFFERED 
ONE  LS-TfL  LOAD  PER  LINE 


\ C\\hi  P H \M  T P ■ THE  0KRS  TVPK1iU-I,V flEOUIRES  1 .5  AMPS 

LUtV  i U Vi  Ll\  at  a volts  - a onboard  s volt  reglilutdas 

WAIT  QTATPQ  or  tr  or  2 wwt  states  may  ee  selected 

Wnl  I JlnltO  VlAA  PLUGGABLE  JUMPER 


QUALITY 


THE  BQAflD  IS  GLASS  EPQXY  WITH  5*,K  5CFEEM  LEGEND, 

FULL  SOLDER  MASKS  ON  BOTH  StiES..  FLOW  SOLOEWNd  GOLD  CONTACTS 


GUARANTEE 


(f  not  Satisfied  return  the  undamaged  akas  wrrniN 

TO  0*YS  FOP  PULL  FTEPUND  ■ ALSO  to  OftY  LBWRfED  WARRANTY 


DELIVERY 


STOCK  TO  30  DAYS  - CALL  BETWEEN  &30  AND  flflO  TO  RESERVE 
VOLEA  8KR5  OR  FOR  MORE  INFORMATION 


PHANTOM 

TESTING 


MEMORY  CHSAB i£  G IMPLEMENTED  V|A  PHANTOM  HP1N  57) 

COMPLETE  TESTING  NOT  ONLY  OF  ALL  MEMORY  CELLS  BUT  ALSO 
OF  ALL  -SUPPORT  CIRCUITRY  AND  OPTIONS 


SPECIAL 


INTRODUCTORY 

PRTCE 

ASSEMBLED /TEST  ED 


450  na  £50  n* 

$14995  $189^5 

CALIFORNIA  HESIDEMTS  ADD  6l£  TAX 


(714)  992-  5540 
2555  E CHAPMAN  AVE 
SUITE  604 

FULLERTON,  CA  92631 
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HP  I 

QUAL I TV  CONTROL  TEST 

KEYBOARD  TEST  76A  BhUO  RB232  SERIAL  FORT 
KEYBOARD  TEST  300  BAUD  CURRENT  LOOP 
OK  LINE  TEST  &AUD  RS232  SERIAL  PORT 


BUFFER  WRAP  AROUND 

1234  WT6M 1 Z7A!*F7S-9C'  1 23456  1 134567S90 

1 1 £34567690 

1 £343*76901 2MK?esa  1 2-34 3678901  £3456  7890 
-2  >v  CHARACTER  PATTERN 

- -7  4 ?34H<5T'eM- JV-C  I 


Need  Hard  Copy? 

TRY  OUR  SOFT  PRICES 

s425 

Complete  standalone  40  column  impact  dot  matrix  printer  with  a 64 
character  ASCII  set  Includes  power  supply  casework  and  interface 
electronics  for  connection  to  a mini 'micro  processor  parallel  port. 
.Serial  interlace  versions  for  RS232  current  loop  applications  start  a I 
$575  in  sinqle  quantity 


SEND  FOR  FREE  LITERATURE 


Ampi 


Box  22101 

San  Lake  CHy,  Utah  64122 
(SOI)  364-2411 
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Annual  membership  fee,  which  includes  twelve 
issues  of  the  “Physicians  Microcomputer  Report,”  is 
$25  and  can  be  obtained  by  sending  a check  to  the  ad- 
dress given  below.  Advertising  information  can  be  ob- 
tained by  writing  to  the  same  address. 

Dr.  Gerald  M.  Orosz,  President 
The  Physicians  Microcomputer  Club 
Box  6483 

Lawrenceville,  NJ  08648 


Southern  California 
Users  of  RT-11 

By  Mark  Bartelt 

SCURT  (Southern  California  Users  of  RT-11)  is,  as  its 
name  would  imply,  the  RT-1 1 local  users  group  (LUG)  for 
the  southern  California  area.  Although  most  of  its  mem- 
bership comes  from  Los  Angeles  and  Orange  Counties, 
it  also  includes  users  from  as  far  north  as  Santa  Bar- 
bara, and  as  far  south  as  San  Diego, 

SCURT  is  probably  the  most  active  RT-11  LUG,  and 
may  likely  be  the  largest  as  well.  There  are  currently  over 
150  members,  and  the  group  is  growing  rapidly. 

Meetings  are  held  four  times  per  year  {in  February, 
May,  September,  and  November)  at  9:30  A.M.  on  a Tues- 
day, usually  (but  not  always)  around  the  middle  of  the 
month.  At  present,  the  group  has  a semi-permanent 
meeting  place  on  the  USC  campus;  new  members  should 
be  aware,  however,  that  this  may  not  always  be  the  case. 

SCURT  meetings  usually  include  a technical  presen- 
tation (how  to  do  something  useful  and  non-trivia!) 
and/or  an  application  talk  (a  description  of  an  Interest- 
ing RT-based  system  which  a user  has  built). 

The  meetings  also  give  RT-1 1 users  the  opportunity  to 
interact  with  users  who  have  similar  interests,  and  who 
may  have  experienced  similar  problems  and  difficulties* 
This  interaction  has  proven  worthwhile  both  for  new 
members,  who  can  draw  on  the  experience  of  others  for 
answers  to  the  sorts  of  questions  new  users  tend  to 
have,  and  also  for  more  experienced  users,  who  may  be 
having  problems  with  more  sophisticated  RT-11  appli- 
cations. 

Because  the  LUG  is  so  active,  there  is  a good  deal  of 
communication  between  SCURT  and  DEC]s  RT-11  devel- 
opment group.  During  the  fall  meetings,  RT-11  users  of- 
fer suggestions  for  what  they’d  like  to  see  in  future 
releases  of  the  operating  system.  A large  wish  list  is 
compiled  from  these  suggestions,  and  a vote  of  the 
membership  is  taken  in  order  to  reach  a consensus  as  to 
which  items  are  most  important  to  the  group  as  a whole. 
DEC  has  been  extremely  responsive  to  SGURTs  sug- 
gestions in  the  past  (a  number  of  the  new  features  pre- 
sent in  V3  grew  out  of  previous  SCURT  wish  lists),  and  it 
appears  likely  that  they’ll  continue  to  show  a high  level 
of  interest  in  what  the  group  has  to  say. 

In  addition  to  holding  meetings,  SCURT  also  main- 
tains an  extensive  library  of  programs  contributed  by 
members. 

To  be  put  on  the  SCURT  mailing  list,  contact  Ray  Rit- 
tenhouse  (the  DEC  El  Segundo  office’s  RT  11  guru)  at 
(213)  640-1830,  ext  225*  For  more  information  about 
SCURT,  call  Mark  Bartelt  at  (213)  795-6811,  ext  2663. n 


42  INTERFACE  AGE 


JUNE  1978 


The 

3 


Disk  Systems 

SPEED. 


IBM  COMPATABILITY 


Introducing  Thinker  Toys™  new  DISCUS  I™ 
standard  floppy  disk  system  for  just  $895/ 

It's  the  new  standard  of  performance  in  S-100  disk 
systems.  Because  DISCUS  I's  standard  floppy  format 
holds  3 times  the  data  per  disk  as  North  Star's  mini- 
floppy costing  $777. 

And  DISCUS™  is  5 times  as  fast  as  the  North  Star. 
And  has  twice  as  many  tracks.  And  twice  as  much 
data  on  each  track. 

That's  four  times  the  performance  for  just  $118  more. 

But  that's  not  all.  DISCUS  I™  is  both  S-100  and 
IBM-compatible.  Plus,  our  plug-in  S-100  controller 
has  an  on-board  serial  I/O  port,  cache  buffer,  and 
read/write/seek  routines  in  on-board  ROM.  There's 
even  a bootstrap  loader. 

DISCUS  I™  comes  as  a completely  assembled 
system.  A Disk  Jockey  I™  controller  and  cable  set 
interface  your  S-100  mainframe  to  the  handsome 
free-standing  Shugart  disk  drive  unit — which  comes 
complete  with  cabinet,  power  supply  and  fused 
detachable  line  cord. 

The  price  also  includes  DOS,  ATE™  assembler/ 


editor,  patches  for  CPM,  and  Advanced  BASIC 
(available  mid-1978)  software. 

We  also  offer  CPM  ($70)  and  Micro-soft  Extended 
Disc  BASIC  ($199). 

DISCUS  I™  has  Shugart  reliability,  Morrow’s 
Micro-Stuff  performance  and  Thinker  Toy™  sales 
and  service  nationwide.  It’s  fully  assembled,  tested 
and  warranted  (drive  45  days,  controller  1 year). 

Don't  invest  in  a floppy  that  can't  deliver  big 
performance  right  now.  Buy  DISCUS™  standard 
floppy  system  today  . . . while  our  special  $895  intro- 
ductory price  ($100  savings)*  is  still  available. 

Ask  your  local  computer  store  to  order  DISCUS  I™ 
before  July  1 st.  Or  send  your  check  or  money  order 
to  THINKER  TOYS™.  1201  10th  Street,  Berkeley.  CA 
94710.  Or  call  (415)  527-7548, 10-4  pm  PST.  Add  $ .00 
handling;  California  residents  add  tax. 

Thinker 


1201  10th  Street 
Berkeley,  CA  94710 

’ Introductory  prices  until  lune  30,  1978  only. 
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1978  INTERFACE  AGE 


This  Editorial  Conference  is  what  we  at  INTERFACE  AGE  consider  to  be  a first  in 
the  magazine  industry . It  is  the  goat  of  this  conference  to  provide  readers  with 
editorial  viewpoints  from  a cross  section  of  magazines  serving  the  industry. 

We  wish  to  offer  our  appreciation  to  the  editors  and  publishers  who  contributed  to 
the  first  conference. 


Personal  Computing  Is 
More  Than  A Hobby 

By  Portia  Isaacson 
Electronic  Data  Systems 
Incoming  COMPUTER  Technical  Editor 

and 

Jack  Grimes 

Tektronix,  Inc. 

COMPUTER  Technical  Editor 
Computer  Magazine  is  the  journal  serving  the  IEEE 
Computer  Society.  Computer  presents  articles  geared 
to  keep  the  engineering  community  advised  of  current 
advances  in  both  the  fields  of  hardware  and  software. 


Hobby  computing 
is  experimenting 
with  the  hardware, 
programming,  and 
building  applica- 
tions just  for  the  fun 
of  it,  in  order  to  learn 
more  about  comput- 
ing and  sometimes 
to  get  the  applica- 
tion constructed. 

As  with  many  hob- 
bies, people  are 
drawn  to  computing 
because  it  is  a crea- 
tive pastime.  After 
the  initial  investment,  little  additional  expense  need  be 
incurred  in  order  to  spend  endless  hours  creating  pro- 
grams for  a seemingly  limitless  variety  of  applications. 

In  addition  to  the 
technical  aspects  of 
hobby  computing 
there  are  the  hu- 
man aspects.  As 
with  many  other 
hobbies,  the  identi- 
fication of  the  indi- 
vidual with  a group 
of  other  people  with 
similar  interests  is 
important.  This  need 
for  identification 
gives  rise  to  clubs, 
T-shirts,  posters, 
and  bumper  stick- 
ers. The  computer  hobby  will  probably  be  established  as 
the  elite  among  hobbies  — an  image  that  will  be  of  more 
than  minor  significance  to  its  growth.  Another  impor- 
tant reason  people  are  drawn  to  the  computer  hobby  is 
its  educational  value.  Most  of  our  jobs  and  certainly  all 
our  daily  lives  are  touched  by  computers.  What  better 
way  to  learn  about  computers  than  in  the  privacy  of  our 
own  home?  Many  people  can  use  the  knowledge  gained 
in  their  computer  hobby  to  advantage  in  their  work. 


Some  will  even  turn  their  hobby  into  a money-making  ac- 
tivity by  selling  applications  software.  Others  may  earn 
salary  increases  because  of  their  knowledge  of  com- 
puting. Still  others  will  become  computer  professionals. 
In  the  early  years  of  computing  we  experienced  a similar 
phenomenon  when  many  users  of  computers  crossed 
the  bridge  to  become  computer  pros.  The  educational 
aspects  of  hobby  computing  make  it  clear  that  all  is  not 
just  fun  and  games. 

There  is  a danger  that  the  rambunctious  new  personal 
computing  movement  will  be  overshadowed  by  its  hob- 
by or  amateur  aspect.  And  that  would  surely  lead  us  to 
overlook  several  facets  of  personal  computing  that  are 
of  significant  interest  and  importance  to  the  computing 
profession.  Figure  1 shows  personal  computing  — as 
we  see  it  emerging  — comprising  several  related  areas; 
business  uses  of  personal  computers,  educational  uses 
of  personal  computers,  personal  computing  research, 
product  development  for  personal  computing,  hobby 
computing,  and  home  computing.  These  several  facets 
of  personal  computing  are  related  primarily  because 
they  were  all  made  possible  by  technological  achieve- 
ments that  gave  birth  to  the  newest  member  in  the 
evolution  of  computing  systems,  a computer  low  enough 
in  cost  to  be  dedicated  to  a person,  home  or  office. 

Business  uses  of  personal  computers  include  the 
many  emerging  applications  of  computers  that  are  suffi- 
ciently low  in  cost  to  dedicate  to  a small  office  — often 
to  one  person.  Applications  range  from  text  editing  to 
traditional  business  applications,  such  as  accounting 
for  small  businesses.  Large  businesses  will  use  many 
personal  computers  distributed  throughout  the  organi- 
zation, Instead  of  taking  the  application  to  the  com- 
puter, computer  power  will  be  taken  to  the  application. 
Some  of  these  personal  computers  will  be  connected  to 
large  central  computers  in  order  to  access  central  data 
bases  or  to  act  as  terminals.  Small  businesses  will  own 
a single  computer  that  will  host  several  applications:  ad^ 
dress  list  maintenance  and  label  generation,  text 
editing,  accounting,  payroll,  and  inventory  control. 

Personal  computers  wifi  have  a dramatic  impact  on 
computer  science  education.  Elementary  and  secondary 
schools  that  could  not  afford  computer  access  now  find 
the  economics  radically  changing.  They  can  ail  afford  a 
computer.  The  limiting  factors  will  now  be  the  supply  of 
trained  teachers  and  the  ease  of  use  of  the  personal 
computing  systems  provided  for  educational  purposes. 
Additionally,  personal  computers  will  broaden  the  use 
of  computer-assisted  instruction  not  only  in  educational 
institutions  but  In  the  home  as  well. 

Personal  computing  research  includes  research  into 
computers  for,  and  computing  by,  individuals.  Most 
traditional  hardware  and  software  research  areas  are  in- 
cluded, but  with  a new  ground  rule:  computers  no  longer 
need  be  dedicated  to  an  individual  or  application.  Areas 
of  particular  Interest  include  computer  hardware  and 
software  architectures  for  personal  computers,  net- 
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working  of  persona!  computers,  programming  lan- 
guages for  personal  computers,  and  user-interface 
design  for  home  computing  applications.  Many  new 
research  opportunities  are  related  to  applications  of  the 
personal  computer  in  environments  ranging  from  the 
home  to  elementary  schools  to  offices.  In  fact,  the  very 
intriguing  general  question  of  the  impact  of  abundant, 
low-cost  information  processing  power  upon  our  social 
fabric  is  one  that  needs  considerable  thought. 

Personal  computing  product  development  is  the  im- 
portant emerging  technology  that  concerns  itself  with 
creating  the  hardware  and  software  products  suitable 
for  the  personal  computing  market.  Products  include 
computers,  peripherals,  systems  software,  and  applica- 
tion software.  There  are  significant  departures  in  the 
ground  rules  used  to  design  these  products  from  those 
used  to  design  these  products  from  those  used  to  design 
more  traditional  computer  products.  The  cost  must  be 
low,  standards  are  very  important,  the  user  interface 
should  be  simple,  and  the  hardware  will  be,  for  the  most 
part,  maintained  by  a computer  store. 


Home  computing  is  the  term  given  to  uses  of  com- 
puters in  the  home;  accounting,  financial  planning, 
computer-assisted  instruction,  educational  and  recrea- 
tional games,  and  a myriad  of  other  uses.  Soon  the 
users  of  home  computers  will  include  those  who  do  not 
even  know  how  to  program.  Rather,  they  will  use  appli- 
cation packages  developed  by  others.  We  probably 
won't  even  think  of  these  computers-plus-application- 
software  as  computers,  but  rather  as  appliances  that 
solve  particular  problems.  For  example,  the  Home  Busi- 
ness System  Appliance  would  come  to  our  home  ready 
to  do  our  accounting  and  financial  planning.  Today's 
video  game  is  a perfect  example.  The  more  sophisticated 
video  games  are  computer-based.  The  next  generation 
of  video  games  will  use  keyboard  input,  be  computer- 
based,  and  run  very  sophisticated  software  to  play  such 
nontrivial  games  as  space  war  and  chess.  There  is  prob- 
ably a far  greater  market  for  this  type  of  home  appliance 
than  there  will  ever  be  for  computers  that  will  be  pro- 
grammed in  the  home. 

Admittedly,  some  of  the  areas  into  which  we  have 
divided  personal  computing  are  overlapping.  For  exam- 
ple, using  a home  computer  to  analyze  the  stock  market 
is  somewhere  between  home  computing  and  business 
uses  of  personal  computers.  Elsewhere,  computer  hob- 
byists may  be  exploring  technical  problems  that  are  nor- 
mally studied  only  by  professional  researchers.  Even  so, 
Figure  1 constitutes  a useful  breakdown. 


What  should  be  the  relationship  of  the  computing  pro- 
fessional societies,  such  as  the  IEEE  Computer  Society, 
to  personal  computing?  Based  on  the  preceding  discus- 
sion, the  answer  — at  least  in  terms  of  some  facets  of 
personal  computing  — is  plain.  Personal  computing  re- 
search, personal  computing  product  development,  busi- 
ness uses  of  personal  computers  and  educational  uses 
of  personal  computers  clearly  fall  within  the  interests  of 
our  several  professional  societies.  Home  computing 
and  hobby  computing  require  further  discussion. 

The  question  of  the  relationship  of  home  computing 
to  our  professional  societies  is  a simple  one.  The  home 
computer,  as  discussed  earlier,  will  come  complete  with 
application  software  and  be  regarded  by  most  as 
another  home  appliance.  Such  a user  no  more  belongs 
in  our  computer  professional  societies  than  do  televi- 
sion viewers  in  professional  associations  for  television 
design  engineers. 

Although  most  people  agree  there  are  differences,  the 
computer  hobbyist  and  the  computer  professional  can- 
not be  easily  distinguished.  Pragmatically  speaking, 
one  might  say  that  a computer  professional  is  one 
whose  income  is  derived  from  the  practice  of  the  art  and 
science  of  computing.  On  the  otter  hand,  a hobbyist 
does  not  derive  income  from  the  p actice  of  his  hobby. 
On  many  fronts  the  interests  of  tne  hobbyist  and  the 
professional  are  the  same  including  technical  areas,  ex- 
change of  information,  and  advancement  of  computing 
science.  There  will  also  be  significant  movement  of  peo- 
ple from  the  computer  hobby  to  the  computing  profes- 
sion. And  we  must  not  overlook  the  fact  that  many  com- 
puter professionals  are  also  hobbyists. 

A major  goal  of  professional  societies  is  to  promote 
the  free  exchange  of  information  about  computing.  Cer- 
tainly hobbyists  are  interested  in  both  contributing  to 
and  benefiting  from  such  information  exchange.  One 
need  only  look  at  the  flurry  of  publications  In  the  com- 
puter hobby  area  to  be  convinced  of  this  fact.  The 
publications  of  our  professional  societies  strive  to  serve 
the  beginner,  the  researcher,  and  the  practitioner.  Cer- 
tainly much  of  the  material  in  our  professional  publica- 
tions is  of  interest  to  computer  hobbyists.  On  the  other 
hand,  many  educators  are  discovering  that  the  material 
being  published  in  computer  hobby  magazines  Is  very 
useful  in  computer  science  education  — filling  a need 
for  introductory  level  material  that  has  not  been  met  by 
the  professional  societies. 

Another  major  goal  of  our  professional  societies  is 
the  advancement  of  computing  science.  Certainly,  the 
hobbyists  are  contributing  to  this  goal.  With  computing 
resources  now  readily  accessible,  computer  hardware 
and  software  inventions  will  no  longer  come  exclusively 
from  the  universities,  corporation,  and  government  that 
can  afford  large  expensive  computers. 

How  can  the  hobbyist  and  the  professionals  cooperate 
to  take  advantage  of  their  overlapping  interests?  Two 
ways  seem  apparent.  First,  provisions  might  be  made 
for  the  hobbyists  to  join  a professional  society  as  a non- 
voting member  in  order  to  receive  publications,  attend 
conferences,  etc.  Second,  the  sure-to-be-formed  hob- 
byist society  could  cooperate  with  the  current  profes- 
sional societies  on  topics,  projects,  and  conferences  of 
mutual  concern.  □ 
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The  KIM  to  S-100  bus 
Interface/Motherboard 


* Combines  the  power  of  the  6502  with  the  flexibility  of 

the  S-100  bus 

* Attaches  to  any  unmodified  KIM 

* Complete  interface  logic  and  fully  buffered  motherboard 

in  one  unit 

* On-board  regulation  of  power  for  KIM 

* Eight  slots  of  S-100  compatibility  for  additional  RAM, 

Video  and  I/O  boards.  FROM  Programmers,  Speech 
processors . . 

* Includes  all  parts,  sockets  for  ICs,  one  100  pin  connector. 

and  full  Assembly/Op erating  documentation 

♦ Kit  $125,  Assembled  $165 

♦ All  units  shipped  from  stock 
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Things  To  Come 

By  David  Ah! 

Publisher  of  CREATIVE  COMPUTING 

Creative  Computing  is  a magazine  dedicated  to  pro- 
viding innovative,  pragmatic  applications  for  personal, 
educational  and  small  business  computers. 


Over  the  next  five  years  I expect  dramatic  changes  in 
every  aspect  of  the  small  computer  field.  Those  of  us 
now  in  the  field  will  be  overwhelmed,  at  least  in 
numbers,  by  people  today  who  have  never  heard  of  a per- 
sonal computer,  This  is  somewhat  akin  to  the  situation 
in  1920  when  radio  amateurs,  who  had  for  years  been  a 
growing  but  close-knit  group,  all  of  a sudden,  with  the 
advent  of  commercial  AM  radio,  found  themselves  in  a 
minority  of  radio  users.  Companies  who  had  been  cater- 
ing to  hams  switched  over  to  production  of  commercial 
radios  as  a new  consumer  industry  leaped  into  life.  Oh 
sure,  some  manufacturers  stuck  with  the  hams  and  over 
the  years  there  were  new  entrants,  but  the  real  growth 
was  in  commercial  radio. 


After  all,  they’re  buying  their 
computer  for  one  or  more  specific 
purposes,  not  for  the  fun  of  building 
if  ...  or  any  of  the  other  reasons  that 
most  people  have  bought  their  own 
computers  for  the  past  three  years. 


REAL  TIME  CLOCK 
FOR  S-100  BUS 

* 1 MHZ  CRYSTAL  OSCILLATOR 

* TWO  INDEPENDENT  INTERRUPTS 

* ONE  INTERRUPT  USES  16  BIT  COUNTER 
IN  10  USEC  STEPS 

* OTHER  INTERRUPT  IS  IN  DECADE 
STEPS  FROM  100  USEC  TO  10  SEC 

* BOTH  SOFTWARE  PROGRAMMABLE 

* BOARD  CAN  BE  SELECTED  BY  128  DEVICE  CODE  PAIRS 

* COMPLETE  DOCUMENTATION  INCLUDES  SOFTWARE 
TO  DISPLAY  TIME  OF  DAY 

* DOUBLE  SIDED  SOLDER  MASK 

* SILK  SCREEN  PARTS  LAYOUT 

$30.  BARE  $199.  KIT 
$229.  ASSEMBLED  AND  TESTED 

DEALER  INQUIRIES  INVtTED  UNIVERSITY  DISCOUNTS  AVAILABLE 
WfTTir  - ™ WAMECO  INC 

" jfic.  3107  LANEV1EW  DRIVE  SAN  JOSE  CA  95132 
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Today,  the  TRS-80,  PET,  VideoBrain,  and  Atari  Video 
Computer  System  are  the  first  of  what  promises  to  be  a 
broad,  expanding  line  of  commercial  personal  com- 
puters, More  and  more,  the  video  game  systems  will 
have  Keyboard  and  memory  options  and  new  computers 
will  be  announced  at  the  Toy  Fair  or  Consumer  Elec- 
tronics Show  rather  than  at  computer  industry  shows. 
How  often  have  you  seen  Atari  or  Coleco  at  a personal 
computing  show  or  the  NCC?  Yet  it  is  from  companies 
like  these  that  I expect  major  future  developments.  (This 
is  one  reason  that  at  Creative  Computing  we  cover  these 
“other”  shows  and  product  profiles  of  video  games  and 
the  like.) 

A parallel  development  to  the  completey  assembled, 
neatly  packaged  commercial  computer  system  will  be 
systems  dedicated  to  a single  function  or  group  of  func- 
tions. For  example,  no  longer  will  you  buy  one  general 
purpose  computer,  but  you  will  buy  one  for  text  editing, 
one  for  library  cataloging,  one  for  games,  one  for  music 
synthesis,  one  for  CAI,  and  so  on.  As  prices  come  down 
to  $300  and  lower,  it  just  won't  make  sense  to  buy  the 
peripherals  to  do  all  these  functions  on  one  system 
when  several  dedicated,  individual  systems  can  be 
bought  for  the  same  or  less  cost. 

The  user,  of  course,  will  not  have  to  learn  to  program 
in  BASIC  or  other  computer  language  since  all  the  sys- 
tems and  applications  software  will  be  built  in.  Com- 
puter clubs,  therefore  will  lose  one  of  their  primary  func- 
tions of  software  interchange.  Indeed,  the  typical  buyer 
of  a commercial  personal  computer,  like  buyers  of  AM 
radios  In  the  1920rs,  will  have  little  interest  in  a com- 
puter club  anyway.  After  all,  they're  buying  their  com- 
puter for  one  or  more  specific  purposes,  not  for  the  fun 
of  building  it,  or  writing  software,  or  any  of  the  other 
reasons  that  most  people  have  bought  their  own  com- 
puters for  the  past  three  years.  H 
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• BACKFORCE  OPTIONAL 
Model  BW928  BF  $52.95 

• POSITIVE  INDEXING 

• LEIGHT  WEIGHT 

•LEXAN ™ Housing 


0 BATTERY  OPERATED 

(2)  Standard  "C"  Ni  Cad  Batteries  (not  included) 

# INTERCHANGEABLE  BITS  & SLEEVES 
(not  included) 

# REVERSIBLE  ROTATION 
For  unwrapping,  reverse  batteries 


LEXAN ' GENERAL  ELECTRIC 


) OK  MACHINE  & TOOL  CORPORATION 

3455  Conner  St.,  Bronx,  N.Y.  10475  • (212)  994-6600  • TELEX  125091 
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Another  parallel  development  that  will  profoundly  in- 
fluence the  use  of  small  computers  will  be  the  establish’ 
ment  of  one  or  more  low-cost  digital  communication 
networks.  The  recently-announced  Bell  Data  Network 
(ACS)  may  be  overkill  for  home  users  but  no  matter  what 
the  form,  home  and  small  business  users  wifi  have  ac- 
cess to  high-speed  data  communications.  Not  only  will 
users  have  access  to  data  bases  containing  all  types  of 
encyclopedic  data,  stock  market  data,  and  the  like,  but 
also  the  small  business  will  be  able  to  receive  orders 
from  field  sales  representatives,  acknowledge  orders, 
quote  prices,  and  perform  all  the  other  data  communica- 
tions functions  now  available  only  to  larger  business 
with  their  own  data  nets. 

In  forecasting  all  this,  I don’t  mean  to  imply  that  the 
current  cult  of  personal  computer  users  will  die  out. 
Quite  the  contrary,  they  will  continue  to  exist  just  as 
radio  amateurs  did.  Some  will  gravitate  toward  packaged 
commercial  systems  while  others  will  continue  in  com- 
puting as  a hobby.  There  will  be  side-by-side  develop- 
ment between  hobbyists  and  packaged  systems  users, 
some  overlap  and  much  synergy.  All  in  all,  the  future  of 
small  computing  will  continue  to  be  intellectually 
challenging  and  exhilarating,  it  will  expand  at  an  in- 
creasing pace,  and  in  ten  years  most  people  will  regard 
a personal  computer  as  commonplace  as  a transistor 
radio  or  pocket  calculator  today. 

We  at  Creative  Computing  intend  to  be  there  too. 
growing  and  changing  with  the  field.  We  hope  you’ll  be 
with  us.n 


The  Personal  Computer  and 
Change  In  The  Computer  Industry 

By  Portia  Isaacson,  Ph.D. 

Contributing  Editor,  DATAMATION 

Datamation  is  considered  by  many  to  be  the  leading 
publication  serving  the  large  mainframe  field . However ; 
Datamation  covers  the  entire  computer  industry  in- 
cluding microcomputer  advances  and  applications. 


The  computer  industry  and  the  computer  professional 
will  experience  substantial  changes  In  the  new  era  of 
abundant  computing.  As  the  demand  for  small  compu- 
ters goes  up,  the  demand  for  large  centralized  com- 
puters will  come  down.  It  will  often  be  found  that  new 
applications,  or  portions  of  new  applications,  are  more 
economical  on  small  computers.  The  traditional  corpor- 
ate demand  for  bigger  and  bigger  computers  will  slack- 
en as  fewer  new  applications  are  developed  for  it.  Addi- 
tionally, time-sharing  use  of  the  big  corporate  computer 
will  be  replaced  by  small  computers  in  instances  that 
are  not  locked  in  by  data  bases  or  applications  software. 

The  corporate  data  processing  center  will  lose  control 
of  the  data  processing  function  as  more  and  more  de- 
partments own  their  own  computers.  The  DP  center  will 
do  less  new  development  since  new  projects  will  be 
done  at  the  departmental  level  if  possible.  The  DP  center 
may  find  a new  rote  when  departments  realize  that  they 
want  to  access  the  central  data  base  and  communicate 
with  the  computers  of  other  departments,  DP  s new  role 
will  be  in  planning  the  distributed  data  base  and  com- 
munication networks.  This  role  will  not  be  easy  since 
departments  will  realize  that  information  is  power  strug- 
gle between  departments  with  DP  caught  in  the  middle. 

Now  that  computers  can  be  owned  by  individuals  or 
dedicated  to  the  use  of  an  individual  in  a corporation, 
there  is  little  need  for  time-sharing.  In  fact,  time-sharing 
was  invented  as  an  attempt  to  give  the  illusion  that  each 
user  had  his  or  her  own  computer.  Now  that  each  user 
can  have  his  or  her  own  computer,  time  sharing  is  no 
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.......  A SUPERB  MULTI-TASKING  DOS  OF 

REVOLUTIONARY  DESIGN  THAT  ENSURES  A TROUBLE 
FREE  AND  COST  EFFECTIVE  MULTI  USER  ENVIRONMENT 

• CRASH  PROOF -the  result  of  careful  design  and  coding 

• HIGH  THROUGHPUT  - memory  & CPU  efficient 

• OPERATIONAL  SIMPLICITY  - learn  it  in  a few  hours 

• NO  TERMINAL  LOCK-UPS  - for  non-stop  processing 

For  SI 300  you  get  the  above  characteristics,  an  S-100  Bus 
vectored  interrupt  card  and  some  nice  support  includingimulti- 
sessioning;  device  independent  file  system;  automatic  file 
record  lock-outs;  dynamic  task  & memory  allocation;  dynamic 
random  access  files;  printer  spooler;  multi-user  security;  etc, 

IMMEDIATE  DELIVERY 

also  available:  MVT-BASICf“  compiler  with  powerful 

string  file  I/O;  fast  execution;  shareable  object  code;  keyed 
access  file  support;  1 0 digit  precision;  floating  point  hardware 
support. 

OEMs:  Call  us  for  Fast,  custom  reentrant  run-time  systems  to 
protect  your  BASIC  application  programs 

’HARD  DISKS  SUPPORTED! 

MVT  Microcomputer  Systems,  Inc, 
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ANDENBERG  DATA  PRODUCTS 


WATCH  FOR  NEW  PRODUCTS 

m Very  Low  Power— 65  0MA+5V;  90MA+1 2V; 

1 6MA-5V 

• Applications  Notes— 6800  and  6502  Sys. 

• Low-profile  sockets  for  all  chips 

• Solder  mask;  sitk  screen;  plated  through  holes 

• Each  4K  addressable  to  any  4K  boundary 

• Fully  buffered  S-100  bus— gold-plated  contacts 

• NEC  ^PD  410  D memories 

COD,  Master  Charge,  B of  A,  Visa  Accepted  .... 
Orders  shipped  prepaid.  California  residents 
add  6%  sales  tax. 


*330  Kit 


Static  RAM 

S-100  Systems 


16K 


$365  Assembled 
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FIND  YOURS?  - In  the  comprehensive  in- 
dex of  computer  firms.  The  Computer  Data  Di- 
rectory. Contains  profiles  of  over  600  manu- 
facturers* stores*  distributors,  publishers,  and 
electronic  dealers.  AJ]  addresses  are  up-to-date 
and  at  your  finger  tips!  Products  are  cross-re- 
ferenced to  their  manufacturers.  Similar  to  a 
telephone  directory.  Definitely  a useful  refer- 
ence source.  Order  yours  today.  All  orders  ship- 
ped on  day  received,  

T : 
.1 

: ORDER  NOW!: 

□ SYSTEMS  : : 

□ software  : 0n,»  : 

□ PERIPHERALS  i S4.98  • 

□ ACCESSORIES:  Postage  Included  l 



■ • 

• 

; 

□ EASY  TO  USE! 

□ COMPUTER  STORES 

□ COMPUTER  SERVICE 

□ ELECTRONIC  PARTS/SERVICE 

□ BRAND  NAME  MANUFACTURERS 

□ WHERE  TO  WRITE  FOR  BROCHURES! 

■ 
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BOX  598  * DEPT.  1 CLEVELAND,  OHIO 
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BEAT  THE  PRICE  INCREASE 
ON  IMSAI  VDP-SO  s! 


We  purchased  a few  VDP-8Gs  before  the  recent  price  increase  and 
are  passing  the  savings  on  to  you!  Although  the  VDP-80  lists  at 
$6,995,  we  are  offering  the  system  for  immediate  delivery  at 
$5,995  including  the  disk  operating  system  — below  the  old  list 
price.  This  is  the  ideal  system  for  small  business  applications: 
Fully  integrated  in  a single  cabinet:  High  speed  8085  processor: 
12  inch  CRT  with  80x24  character  display;  Dual  PerSci  diskette 
system  with  software  selected  single/double  density  yielding  up 
to  1 Mbyte  storage;  Microprocessor  driven  keyboard  with  N-key 
rollover,  12  key  numeric  pad,  and  12  key  cursor  control  pad; 
32K  RAM;  2K  ROM;  Printer/modem  port:  Disk  operating  system 
included;  FORTRAN  and  Commercial  BASIC  available 

Discounts  on  all  KMSAI  equipment! 

Madison  Business  Systems 
9 Gxwood  Circle 
Madison,  Wl  53717 
(608)  831-6203 


longer  needed  and  the  overhead  required  by  sharing 
makes  it  uncompetitive*  Present  time-sharing  customers 
will,  of  course,  stay  with  time-sharing  if  they  are  locked 
in  by  software  or  data  bases.  Additionally,  there  are  a 
few  applications  that  may  need  resources  too  great  for 
today's  small  computer. 


A complex  software 
package  may  sell  for  just  a few 
dollars  because  it  will  be  sold 
thousands  of  times. 


The  big  computer  will  not  go  down  without  a fight.  We 
can  expect  to  see  significant  price  cuts  in  order  to  keep 
the  gargantuan  machine  alive.  But  ultimately  the  giants 
will  be  kept  only  to  run  programs  too  hard  to  change. 
Most  new  architectures  will  be  based  on  unshared  com- 
puters, shared  large  disks,  and  shared  fast  peripherals 
connected  into  networks.  The  heyday  of  distributed 
computing  will  have  arrived. 

The  new  computer  industry  will  see  many  opportuni- 
ties, Computer  manufacturing  and  distribution  will  be 
feasible  small  businesses.  The  new  small  companies 
with  low  overhead  will  keep  the  price  of  computing  low; 
and,  in  fact,  may  provide  the  solution  to  the  problem  of 
the  present  near-monopoly  in  the  industry.  There  will  be 
a new  economics  associated  with  mass  produced  soft- 
ware, A complex  software  package  may  sell  for  just  a 
few  dollars  because  it  will  be  sold  thousands  of  times. 
Individuals  may  be  able  to  capitalize  on  their  efforts  in 
software  creation  through  royalty  payments  in  much  the 
same  way  as  authors  of  books  do  now. 

The  data  processing  professional  will  be  faced  with 
many  changes.  The  data  processing  department  will 
need  maintenance  programmers,  communications  and 
network  experts,  and  data  base  designers.  Program- 
ing will  be  done  in  user  departments  where  application 
knowledge  wili  be  at  a premium.  So  programmers  who 
don't  fit  into  the  new  DP  department  will  find  them- 
selves in  user  departments  specializing  in  a particular 
application  area.  This  specialization  will  certainly  limit 
their  mobility. 

Although  lower-cost  computers  will  mean  more  com- 
puters and  a great  demand  for  programmers,  the  greater 
demand  will  be  offset  by  a greatly  increased  supply  of 
entry-level  programmers  and  the  fact  that  programming 
will  be  easier.  Schools  at  all  levels  will  be  able  to  offer 
computer  training  since  the  hardware  is  now  affordable. 
Many  people  will  even  teach  themselves  how  to  program. 
The  new  small  computers  are  interactive  and  much 
easier  to  program  than  big  batch  computers.  All  this 
could  lead  to  a decrease  in  the  salary  level  of  entry-level 
programmers.  Ultimately  this  must  affect  other  levels. 

As  the  public  becomes  more  and  more  knowledgeable 
about  computers,  the  job  of  the  data  processing  profes- 
sional will  seem  much  Jess  glamorous  and  mysterious 
and  much  more  just  an  ordinary  job.  This  will  have  more 
than  just  an  ego  deflating  effect  on  the  profession.  A 
computer-literate  public  will  demand  that  the  program- 
ming job  be  done  properly  with  the  good  of  the  public  an 
objective.  We  can  expect  to  see  a public  demand  for 
legislation  to  control  usage  and  programmer  qualifica- 
tions. As  the  public  becomes  more  aware  that  they  are 
becoming  increasingly  dependent  on  unproven  com- 
puter technology,  our  profession  may  find  itself  in  the 
fish  bowl  of  public  controversy. 
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The  Microcomputer 
A Revolution  in  Automatic  Control 

By  N.C.  Persson 

Associate  Editor,  DESIGN  NEWS 

Design  News,  as  rts  name  implies,  is  a magazine  that 
reports  on  design  technology.  The  magazine  covers  the 
design  field  from  microcomputers  to  thermal  analog 
timers.  The  magazine  is  primarily  for  design  engineers 
who  are  looking  for  ideas  to  solve  design  problems. 


The  microcom- 
puter is  at  once  the 
most  exciting  and 
most  frustrating 
technological  ad- 
vance of  this  age, 
and  perhaps  any  age 
since  the  dawn  of 
civilization.  Exciting, 
because  as  many 
sages  have  ob- 
served,the  small 
size,  low  cost,  and 
small  power  needs 
of  these  devices 
place  the  power  of 
computing  within  reach  of  the  average  individual,  and 
because  it  provides  science  and  industry  with  a minu- 
scule device  that  can  be  incorporated  into  a numberless 
array  of  products  and  processes  to  provide  inexpensive 
programmable  control. 

It  is  frustrating,  because  the  unsuspecting  individual 
who  attempts  to  learn  about  these  wonderful  devices 


soon  learns,  much  to  his  dismay,  that  a really  thorough 
knowledge  of  how  they  function  and  how  to  use  them 
would  require  the  equivalent  of  degrees  in  electronic 
engineering  and  computer  science. 

We  have  seen,  however,  that  this  thorough  under- 
standing of  the  microcomputer  is  not  essential  to  use  it, 
and  people  are  increasingly  making  the  investment  in 
both  time  and  money  to  avail  themselves  of  the  power  of 
microcomputers. 

Design  News  recognizes  the  importance  of  micro- 
computers in  all  of  their  aspects.  Because  our  audience 
is  comprised  primarily  of  mechanical  engineers  in  the 
original  equipment  manufacturing  area,  however,  the 
primary  thrust  of  our  editorial  is  the  microcomputer  as  a 
logic  element,  or  control  device,  in  products  and  pro- 
cesses. As  such  the  microcomputer  is  having  an  impact 
on  manufacturing  that  is  unprecedented.  All  manner  of 
products  — automobiles,  appliances,  toys  and  games 
and  hundreds  of  others  — either  already  feature  or  will 
feature  microprocessors  to  control  some  or  all  functions. 

As  early  as  January  1975  Design  News  recognized  the 
impact  that  microcomputers  were  having  and  would 
have.  The  January  20,  1975  issue  carried  an  article 
“Microprocessors:  Looking  Ahead”  in  which  Lars  Soder- 
holm.  Editorial  Director,  referring  to  a research  study, 
stated:  “These  figures  are  of  profound  significance  to 
the  design  engineer.  To  his  benefit  is  the  fact  that 
higher  product  volumes  and  higher  circuit  densities 
have  caused  the  price  of  microprocessors  and  micro- 
computers to  drop  substantially.  But  the  end  isn’t  in 
sight.  As  costs  continue  to  go  down,  the  designer  can 
let  the  microprocessor  take  over  a wide  variety  of  arith- 
metic and  logic  functions  in  the  equipment  and  systems 
he  designs.  Because  of  the  small  size  of  the  units,  the 
design  engineer  can  incorporate  dedicated  control  sys- 
tems as  part  of  his  product  or  process  systems.” 


A RAM  board  for  only  $289? 
Central  Data's  got  it! 


Central  Data's  16K  RAM  board  comes  com- 
pletely assembled,  tested  and  burned  in  for  only 
$289.  Our  competitors  find  that  hard  to  beat.  But, 
the  low  price  is  not  all  we  offer. 

The  Central  Data  1 6K  RAM  board  is  complete 
when  you  buy  it  from  us,  but  we  offer  the  added 
feature  of  expandability  to  32K.  Someday  you’ll 
need  more  than  16K,  and  when  that  day  comes, 
you’ll  be  ready.  The  cost  of  adding  16K  to  your 
present  Central  Data  16K  RAM  board  is  $200.  A 
32K  RAM  board,  assembled,  tested  and  burned  in,  is 
$475. 

The  invisible  refresh  feature  of  our  board  means 
that  the  performance  of  your  system  can  never  be 
degraded  by  wait  cycles. 

Our  RAM  board  is  S-100  compatible,  and  it  has 
an  access  time  of  450ns. 

Each  Central  Data  board  comes  with  a one-year 
warranty. 


To  order  your  16K  RAM  board  or  to  receive  more 
information,  write  to  us  at  Central  Data  today. 


PO  Box  2484,  Station  A 
Champaign,  IL  61 820 
(217)  359-8010 
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Basic  3 tunes 

f^s,"tns.  taster! 


Announcing 
the  Basic-M 
modification 
to  Basic-fi 
utilizing  the 
Ultra-Fast 


This  interface  enables  any 
$-100  buss  microcomputer  to 
communicate  with  the  new  AMD  9511 
APU.  It  can  perform  a F/oating  Point 
Multiply  in  84  t±$  vs.  3000  fiS  in  soft- 
ware. Trigonometric  and  exponential 
functions  are  also  performed  (41  in  all). 

K4t  wUNfiul  APU  SI 55, DO  AcW  S 15-00  tot  oumibly 

MBIIltOCh  Co  KI1  Wi1h  flPU  MSiW  Cor  BonliC'H  on  CPfll  lloppy  fllaK 

4891  Clairemont  Mesa  Blvd.,Dept.  B,  San  Diego,  CA  92117 


ruklami  add  fl%  ij<tl  Ui 
Phc*  incriudai  iWppiitfl  la  any  fHUH  in 
05,  *nd  KKttala  Ipr  Jl  Jc't. 


CIRCLE  INQUIRY  NO.  28 


: ■3ot3antaat3W3a83a6aa8aMot3taotaatacwocKXitx%y<.iooa 


PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  SI  00-Bus  Computer 

★ Accommodates  from  1 k to  30k  of  the  above  EPROMS,  in 

any  combination,  each  addressable  on  any  Ik  (2k  for 
2716)  boundary  within  the  board's  32k  address  space 

k Ik  of  scratch -pad  RAM, 

k On-board  programming  for  all  three  EPROM  types 

★ Tri -state  buffers  on  all  address  and  data  lines, 

★ Empty  EPROM  sockets  do  not  require  address  space 

★ Assembled,  tested,  ready  to  run  — only  $369 .50 

xybek  * P.O.  Box 4925  * Stanford, CA94305 

Telephone:  (408)  296-8188 
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Developments  since  that  time  have  amply  confirmed 
that  prediction,  and  many  of  those  developments  have 
been  reported  in  Design  News . 

It  seems  safe  to  say  at  this  time  that  no  one,  not  even 
those  at  the  forefront  of  this  technology,  has  yet  fully 
grasped  the  implications  to  society  of  the  computer  on 
a chip,  and  that  the  prognostications,  to  date,  of  its  im- 
pact may  one  day  appear  conservative  compared  to  the 
unfolding  of  actual  events.  Who,  for  example,  at  the 
time  of  the  industrial  revolution,  could  have  foreseen 
the  world  of  today  which  that  revolution  made  possible: 
nearly  everyone  the  master  of  electrically  operated  ser- 
vants that  take  much  of  the  drudgery  out  of  the  chores 
of  everyday  living,  motor-driven  chariots  that  reduce 
what  was  once  a day's  travel  to  less  than  an  hour,  and 
aircraft  that  span  the  globe  in  a day.  The  effects  of  the 
microcomputer  revolution,  while  of  a different  nature, 
should  be  no  less  far  reaching, 


. . .the  sheer  complexity  of  the 
device,  and  seemingly  limitless 
applications,  require  that  publications 
. . .strive  to  present  thorough 
coverage  of  these  devices, 
within  their  stated  scope. 

The  microcomputer  as  a control  device  is  already  hav- 
ing a profound  effect  on  our  lives,  and  this  influence  will 
no  doubt  intensify  as  more  and  more  applications  yield 
to  microcomputer  control.  Right  now  portions  of  the 
emission  control  systems  of  selected  automobiles  com- 
ing out  of  Detroit  are  under  microprocessor  control,  and 
within  a few  years  microcomputer  control  of  automobile 
functions  will  increase  tremendously.  A few  appliances 
— washers,  dryers,  microwave  ovens  — are  now  being 
produced  with  microcomputer-based  controls,  and  once 
again,  this  trend  cannot  but  accelerate. 

Many  products  are  being  produced  with  enhanced 
features  because  of  microcomputers,  for  example:  a 
bicycle  exerciser  that  not  only  provides  exercise  but 
monitors  the  user's  heart  rate  and  blood  pressure,  and, 
based  upon  the  user's  sex,  age  and  weight  provides  an 
analysis  of  the  "health  factor"  of  the  exercise  performed. 

Every  day  new  microcomputer-based  systems  are  an- 
nounced: intelligent  instruments,  intelligent  terminals, 
intelligent  keyboards,  data  acquisition  systems,  sophis- 
ticated controllers;  every  manner  of  product  to  which 
microcomputers  can  lend  their  unique  computing  and 
control  capabilities. 

And  the  microcomputer  is  less  than  a decade  old! 

But  industry  has  discovered  it,  immediately  recog- 
nized its  vast  potential,  and  is  struggling  to  learn  more 
about  it,  to  exploit  that  great  potential. 

The  task  of  magazines  such  as  those  represented  here 
is  clear.  Education!  Whether  the  microcomputer  is  con- 
sidered primarily  as  a computing  device  that  has  given 
the  power  of  computing  to  everyone,  or  as  an  inexpensive, 
high  capability  control  device,  the  sheer  complexity  of 
the  device,  and  seemingly  limitless  applications,  require 
that  publications  that  would  serve  users  and  potential 
users  strive  to  present  thorough  coverage  of  these  de- 
vices, within  their  stated  scope,  from  device  construction 
and  operation  to  current  and  future  applications. 

This  type  of  conscientious  publishing  will  go  a long 
way  toward  easing  the  future  shock  already  engendered 
by  the  unfolding  microcomputer  revolution  and  hasten 
the  integration  of  the  microcomputer  into  society. 
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You  Mean  My  Fallacy  Is  Incorrect? 

By  Dennis  Hamilton 

Editor,  INTERNATIONAL  COMPUTER  PROGRAMS,  INC. 

International  Computer  Programs,  Inc.  is  an  Indiana- 
polis-based publisher  of  proprietary  software  period- 
icals. Included  among  them  are  the  ICP  Software  Direc- 
tory, the  ICP  Mini-Small  Business  Systems  Directory 
(which  between  them  list  and  describe  more  than  5,000 
available  software  products)  and  the  ICP  INTERFACE 
Series,  six  industry-oriented  software  magazines.  ICP, 
now  in  its  twelfth  year,  reaches  more  than  160,000  soft- 
ware buyers  throughout  the  world. 


Marshall  McLuhan, 
the  venerable  and 
ethereal  academi- 
cian-cum-philoso- 
pher,  was  discours- 
ing  at  the  recent 
Data  78  conference 
in  Toronto,  Ontario. 
In  the  midst  of  one 
of  his  cerebral  jogs, 
he  alluded  to  his 
cameo  appearance 
in  Woody  Allen’s 
Annie  Hail.  Allen 
queried  McLuhan  as 
to  the  validity  of  one 
of  his  immortal  pronouncements,  whereupon  McLuhan 
replied:  “You  mean  my  fallacy  is  incorrect?”  At  which 
point  McLuhan  proceeded  to  apply  his  non  sequitur  to 
many  of  the  computer  industry’s  founding  premises. 
Make  no  mistake  about  it  — it  applies. 

The  most  difficult  fallacies  to  dispel  are  those  that 
have  not  always  been  fallacious.  Just  as  the  brothers 
Wright,  Orville  and  Wilbur,  were  christened  loonies  for 
trying  to  shatter  the  tenured  belief  that  man  couldn’t  fly, 
such  is  the  resistance  to  contemporary  icon-busting. 
That  man  couldn’t  fly  hadn’t  always  been  fallacious;  a 
new  truth  had  simply  evolved.  As  in  the  saga  of  airborne 
man,  truths  also  evolve  in  the  computer  industry;  and 
fallacies  that  once  weren’t,  suddenly  are. 

The  fallacy  up  for  interment  today  deals  with  prion- 
ties  in  computer  ^system”  acquisition.  Ever  since 
ENIAC  — Electronic  Numerical  Integrator  and  Com- 
puter — got  its  30  tons  of  material,  its  18,000  vacuum 
tubes  and  its  55  operators  together  back  in  46  to  get  a 
toe  in  the  door  to  the  electronic  computer  era,  software 
has  been  an  afterthought.  At  the  outset  of  the  erat  and 
for  roughly  the  next  two  decades,  that  was  a necessary 
priority.  First  the  hardware,  then  the  software.  Slmplis- 
tically,  this  was  because  one  needed  the  hardware  in 
order  to  develop  the  software.  Considering  its  incredible 
worth,  it  took  an  inordinate  amount  of  time  before  the 
concept  of  “packaged  software"  caught  on.  Given  birth 
in  the  mid-Ws,  the  software  industry  — for  large  and 
medium-scale  equipment  — struggled  along  with  the 
rest  of  us  through  that  turbulent  decade.  When  the  Not- 
Invented-Here  (NIH)  syndrome  wasn’t  tripping  up  its  pro- 
gress, the  mainframers'  policy  of  bundling  hardware  and 
software  prices  together  served  as  an  apt  deterrent  to 
its  growth. 

The  70’s,  conversely,  has  proved  a decade  of  a dif- 
ferent color.  IBM  kicked  it  off  nicely  by  unbundling, 
which  meant  that  users  could  shop  for  software,  Esca- 
lating software  costs,  coupled  with  the  growing  sophis- 
tication of  proprietary  software  companies,  has  under- 
standably eroded  the  deleterious  effects  of  NIH.  Pack- 
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EPROM/RAM 


TMS2716 
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| rmtrocompuicr  product* 


VERSA  HUH  ■ Individual  Addressing  - Shadow  alternates  ROW  wrin  RAM  * External 
RAM  disable  * Optional  IK  on- board  RAM  ■ ST 00  compatible  * Powers  fump  or 
bootstrap  capability  ■ Alt  sockets  included 

MR  8 KIT For  2708  99  50 

MR  16  T KIT FORTMS  2716  99.50 


E PHOM  tsnnwn)  not  inchidea 


FIRMWARE  * 2K  Momior/Utrluy  * Supports  Tarbel I cassette,  papet  tape  * Now 
avarla&fe  3f0,  MiQ.  3P  + S,  SI02 

MM  (two  2708  type  EPROMS)  79.50 

MM  2 Y . ...  (one  IMS  2716  EPROM)  74,50 

EPROMS  * Prime,  full  specification  * programming  available 

2708  type  1024  *8  30,00 

IMS  2716  204B  x 8 55.00 

MICRODESIGN 

679-1  S.  State  College  Blvd,,  Fullerton  CA  92631 
(714)  738-8080 


CIRCLE  INQUIRY  NO.  30 


i 


SELECTRA-TERM 


M- 


Formerly  SELECTERIVt 


The  Best  SELECTRIC  II*  Printer  Going 
for  ANY  Computer! 


SELECTRA-TERM  is  a brand 
new  I BjM  Seleetric  1 1 * typewriter 
which  has  been  fully  eon  verted 
for  direct  connection  to  your 
computer,  A special  typing  ele- 
ment gives  you  full  ASCII  and 
tippcr/lower  ease  alphanumeric**. 
You  also  have  backspace,  cab,  in- 
dex and  bell -all  under  computer 
control. 

SELECTRA-TERM  can  also  be 
used  as  a standard  typewriter.  It 
has  been  approved  for  computer 
use  and  comes  with  the  IBM  war- 
ranty. You  may  also  obtain  the 
yearly  service  agreement  for  the 
typewriter  portion,  MCD  provides 

•Reg.  trademark  nf  IUM  limp. 


their  own  factory  warranty  on  the 
electronics  conversion. 

Complete  electronics  package, 
cable  sets  and  documentation  are 
supplied.  Price  is  SI  750  with 
many  options.  Ask  your  dealer 
for  details  or  contact: 


micro 
computer 
devices,  inc. 


960  £ Qrangethorpe,  Bldg.  F 
Anaheim,  California  92801 
Telephone  (714)  992  2270 
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modem  / 'mo  • dam  / [modulator 
+ demodulator]  n - s : a device  for 
transmission  of  digital  information 
via  an  analog  channel  such  as  a tele- 
phone circuit. 


80 


Those  of  us  who  live  on  the  North  American  continent 
are  blessed  with  an  incredible  non-natural  resource 
consisting  of  a gigantic  web  of  tiny  copper  wires  linking 
virtually  all  of  our  homes  and  businesses  together  into 
the  greatest  telecommunications  network  in  history. 

The  Bel!  System  and  over  1600  independent 
telephone  companies  have  been  stringing  wires 
and  microwaves  nearly  everywhere  for  up  to 
100  years.  Now,  the  80-1 03A  Data 
Communications  Adapter  brings 
this  amazing  network  to 
S-100  Micro 
Computers. 


The 

80-1 03A  Data 
Communications 
Adapter  is  more  than 
just  a modem.  It  is  a complete 
data  communications  sub-system 
combining  on  a single  S-100  board 
functions  which  formerly  required  a 
modem,  an  automatic  calling  unit,  and  serial 
and  parallel  interfaces.  This  fully  programmable 
unit  gives  you  flexibility  never  before  available  at  such 
a low  cost.  Fully  assembled,  tested,  and  burned  in  with 
full  documentation  and  our  standard  90  day  warranty,  the 
-103A  is  available  at  retail  computer  stores  across  the  country 

for  only  279.95. 


D.C.  Hayes  Associates  Inc. 

P.O.  BOX  9884  • ATLANTA,  GA.  30319  • (404)  231-0574 

Distributed  in  Canada  by  TRINTRONICS  LIMITED,  Toronto 
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ages,  rule  of  thumb,  can  generally  be  purchased  for  one- 
tenth  the  cost  of  developing  them;  and  they  can  be  up- 
and-running  in  about  one-fiftieth  the  time. 

Today,  the  software  industry  is  precisely  that  — a 
near  billion-dollar  marketplace,  and  that’s  not  even 
counting  IBM’s  estimated  $400-$600  million  in  per  an- 
num software  revenues.  But  the  vast  majority  of  these 
revenues  derive  from  the  large  and  medium-scale  com- 
puter markets.  The  proprietary  software  market  for 
minicomputers  and  microcomputers,  both  for  personal 
and  corporate  use,  is  just  beginning  to  flower.  Whether 
it  flowers  quickly  or  its  blossoms  have  to  be  pried  open 
is  largely  contingent  on  whether  mini  and  micro  users 
are  willing  to  learn  from  the  mistakes  of  their  mainframe 
siblings. 

One  truth  that  has  evolved  is  that  the  computer  is 
merely  a jumble  of  lifeless  circuits  and  unfulfilled  pro- 
mise until  someone  loads  in  its  “mind”  — the  software. 
Which  brings  up  the  question  of  which  element  is  the 
most  important:  the  hard  or  the  soft? 

Mainframe  users  spent  nearly  a quarter  of  a century 
fretting  over  which  hunk  of  iron  to  buy,  then  worrying 
about  the  software  as  an  afterthought.  But  there’s  now  a 
school  of  thought,  enrollment  in  which  is  substantial 
and  growing,  that  says:  Define  your  needs  and  objec- 
tives; find  the  software  that  meets  them;  then  find  the 
hardware  that  will  mate  with  the  software. 

It’s  evident  by  scanning  such  journals  as  INTERFACE 
AGE,  Dr.  Dobbs , Personal  Computing,  Byte,  etc.,  that 
there  is  a wealth  of  available  software  for  the  micro 
market.  With  this  resource,  is  it  more  sane  to  plunk 
down  a bankroll  for  a glittering  piece  of  equipment  and 
then  worry  about  whether  there  is  software  for  it  even 
remotely  capable  of  meeting  your  requirements  (often  to 
discover  there  isn’t)? 

Logic  dictates  that  software  be  the  cornerstone  on 
which  the  “system”  is  built.  This  helps  avoid  situations 
such  as  when  a fellow  bought  a mainframe  the  software 
for  which  didn’t  have  interfaces  for  his  numerous 
remote  terminals.  He  could  process  information  20% 
faster  — only  to  find  he  had  to  distribute  it  on  trucks. 

Regardless  of  whether  a system  is  being  bought  or 
built,  its  software  should  endure  as  the  focal  point. 
There  should  never  be  upgrades,  downgrades  or  whole- 
sale switches  disregarding  the  impact  on  the  system’s 
programs.  And  if  the  system  is  new,  has  yet  to  take 
shape,  define  your  requirements  and  the  software  that 
addresses  them  at  the  start.  There  will  likely  be  a variety 
of  nifty  computers  from  which  to  choose  to  complete 
the  equation.  And  the  end  result  will  be  a “system”  that 
does  what  it  was  designed  to  do.  That’s  the  truth  that 
has  evolved. C 


Cooperation 

By  John  Craig 

Editor,  KILOBAUD 

Kilobaud  is  aimed  toward  the  reader  without  previous 
computer  background,  programmers  without  hardware 
knowledge,  or  engineers  without  experience  in  software 
design.  It  is  understandable  for  beginners,  interesting 
for  experts. 


I have  a lot  of  friends  within  the  personal  computing 
field. . . and  I certainly  count  Carl  Warren  and  Bob  Jones 
among  them.  I first  met  Bob  at  the  MITS  Altair  Conven- 
tion in  Albuquerque  in  March  of  1976.  He  made  a state- 
ment during  that  initial  meeting  which  left  quite  an  im- 
pression — and  has  been  something  I’ve  tried  to  live  by. 
He  said,  “If  we  all  work  together  at  this  thing,  John,  then 
we’re  all  going  to  be  successful  together.”  Sounds 
beautiful,  doesn’t  it?  Better  yet,  It  works  beautifully. 


There’s  a lot  more  to  this  cooperation  thing  than  just 
the  magazines  working  together  (which  I’ll  get  into  in 
just  a moment).  This  industry  is  made  of  many,  many 
companies,  both  large  and  small.  Most  of  the  manufac- 
turers distribute  their  products  through  computer 
stores  and  if  there  was  ever  a situation  which  cried  out 
for  cooperation,  this  is  it.  Most  of  the  dealers  I’ve  talked 
to  have  all  had  one  thing  in  common;  a feeling  that 
they’re  “going  it  alone”  as  far  as  selling  most  manufac- 
turers’ products.  The  support  is  practically  nonexistent 
in  almost  every  case.  And  what  kind  of  support  are  we 
talking  about?  Mostly  little  things,  like  trying  to  be 
honest  and  up-front  about  delivery  delays,  answering 
technical  questions  on  the  phone  or  by  mail,  sending 
out  hardware  and  software  updates  and  just  generally 
being  helpful. 

One  of  my  primary  goals  in  life 
is  to  get  as  many  people  as  I 
possibly  can  turned  on  to  personal 
computers  (in  small  business,  home 
and  educational  environments). 

A handful  of  companies  have  recently  added  Manu- 
facturer Representatives  to  their  staffs,  with  a resulting 
increase  in  helpfulness  and  interaction  with  dealers. 
These  people  travel  around  to  various  stores  and  outlets 
selling  the  company’s  products  — and  the  company. 
I’ve  heard  only  good  stories  about  this  approach. 

Why  is  any  of  this  important?  Well,  it’s  important  to 
me  because  I want  to  see  this  industry  survive  and  grow 
and  become  very  successful  — and  strong.  One  of  my 
primary  goals  in  life  is  to  get  an  many  people  as  I pos- 
sibly can  turned  on  to  personal  computers  (in  small 
business,  home  and  educational  environments). 
Because  of  this,  I sometimes  sit  around  and  write  editor- 
ials with  all  this  free  advice  on  how  others  can  help  me 
achieve  that  goal. 

Speaking  of  free  advice,  let  me  toss  out  a little  bit  to 
some  of  the  smaller  companies  and  how  they  can  help 
themselves  when  interacting  with  the  magazines.  I per- 
sonally enjoy  running  new  product  announcements  for 
any  size  company,  especially  when  it’s  an  exciting  pro- 
duct. However,  I get  a particular  kick  out  of  helping 
newer,  smaller  companies  this  way  because  it  may  be 
the  only  advertising  they  can  initially  afford  (i.e.,  free). 
It’s  absolutely  amazing  how  some  of  these  small  com- 
panies can  go  through  the  design  and  development  of  a 
product  and  then  totally  drop  the  ball  when  it  comes  to 
marketing  it.  I (and  every  other  editor  in  the  field)  have 
received  too  many  new  product  announcements  that 
have  been  typed  up  on  some  clunky  old  typewriter,  com- 
plete with  overstrikes  and  misspelled  words.  In  addition, 
the  photograph  accompanying  the  announcement  is 
either  unusable  or  nonexistent.  Okay,  so  here’s  the  free 
advice.  If  you  can’t  generate  a professional  appearing 
and  usable  product  announcement  yourself  then  get 
busy  and  find  the  people  who  can.  It  may  spell  the  dif- 
ference between  success  and  failure. 

As  a concluding  note  on  this  cooperation  theme,  I’m 
certainly  hopeful  that  we’ll  see  more  and  more  of  it  be- 
tween the  magazines  in  the  personal  computing  field. . . 
and  there  sure  are  a bunch  of  ’em,  aren’t  there?  It  really 
does  my  heart  good  to  see  all  of  the  magazines  get  be- 
hind a worthwhile  event  and  push  and  promote  it.  The 
same  holds  true  for  a new  idea  or  technique,  standards 
and  even  writing  guest  editorials. 

I enjoyed  this  short  visit  to  the  pages  of  INTERFACE 
AGE.  and  hope  I get  invited  back  again  someday.  Best  to 
all  of  you. 
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A Feasting  of  Thoughts, 
A Banqueting  of  Words 

An  Article  on  the  Theatre  of  the  Future 


By  Ray  Bradbury 

Copyright  © 1978  by  Ray  Bradbury 
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I imagine  a room  with  forty  men  and  women  seated 
with  alternately  empty  chairs  between,  80  chairs  in  all, 
but  only  40  occupied,  It  is  a robot’s  banquet  in  the  year 
1999,  and  J have  been  invited. 

I enter  and  am  greeted  with  a chorus  of  voices.  The 
men  and  women  at  the  tables  raise  their  glasses  to  me 
and  call  out. 

Here,  no  here,  here,  no  here,  here! 

And  I sit  now  with  Plato,  now  with  Aristotle,  now  with 
Emily  Dickinson,  in  a great  feasting  of  thoughts,  and  a 
banqueting  of  words. 

"Dear  Mr.  Bradbury!” 

Plato  seizes  my  hand  briskly. 

“Sir/1  1 say,  “How  goes  it  with  your  Republic?” 

“Superb!  Fine!  Well,  almost— ” 

“What  seems  to  be  the  problem,  sir?” 

“The  problem  runs  so—” 

And  he  tells  me.  And  I listen. 

And  I rise  and  change  seats  and  speak  to  Sara  Teas- 
dale  or  Sir  Beerbohm  Tree.  And  I rise  and  go  now  with 
William  Butler  Yeats,  Or  I take  tiffin  with  Shakespeare 
and  he  gives  me  Richard’s  first  dark  speech.  So  I move 
around  the  endless  table,  breaking  my  fast  with  splen- 
did words,  meeting  and  basking  with  talented  people  re- 
born in  robots  to  outlast  time. 

All  this,  theatre  of  the  Future? 

Yes,  or  one  variety  thereof. 

What  other  shape  will  Future  Theatre  take? 

Will  it  be  truly  new  and  exciting  and  alive?  Will  people 
swarm  to  it  as  they  once  swarmed,  wild  bees  in  need  of 
pontifical/political/aesthetic  honey? 

Will  multi-media  grab  it  all  and  own  it? 

Will  theatre  vanish  into  the  darkness  behind  the 
silver-screen  only  to  re-appear  with  larger  vocal  cords, 
bigger  ears,  wider  body,  vaster  significance? 

In  other  words,  will  everything  become  one  big  hard 
Rock  festival,  super-radio,  Cinerama-TV  Long  Playing 
Cinema? 

Or  can  the  quiet  voice  well-articulated,  small  idea  well 
ventilated,  single  actor  well-educated  and  speaking  very 
much  alone  and  softly,  prevail? 

It  is  too  early  on  in  the  21st  Century  to  say. 

One  can  guess,  but  one  cannot  truly  tell. 

I have  guessed  at  the  Influence  of  holograms  on  our 
lives,  in  one  instance. 

By  the  sheerest  of  accidents  I ran  across  some  old 
friends  several  years  ago  as  they  were  on  their  way  to 
someone’s  apartment,  there  to  be  visited  by  ‘Ghosts.1 

Which  is  to  say  three-dimensional  images  tossed  forth 
on  the  air  before,  or  rather  in,  one's  eyeballs,  shot  there 
by  the  expert  marksmanship  of  a laser-beam  projector. 

With  my  first  view  of  these  hologramic  ghosts,  I 
thought,  my  God,  how  wonderful  to  come  back  once 
every  fifty  years  for  the  next  ten  thousand  years  to  see 
what  well  be  up  to  in  the  Arts,  turning  ourselves  inside 
out,  upside-down,  wrongsjde-to  with  light,  color,  sound, 
and  the  speaking  of  as-ofnow  unspeakable  tongues! 
Lord  give  me  that  gift.  Let  me  come  back,  let  me  hear 
and  see  and  know! 

In  the  year  2035,  not  so  far  off  across  the  sill,  I ima- 
gined a typical  home  where,  white  or  cocoa-tinted 
(which  will  be  very  IN  that  year}  ment  women,  and 
children,  will  exercise  rather  than  exorcise  their 
’Ghosts.' 

The  son  summons  up  the  Hound  of  The  Baskervilles 
which  lurks  in  the  shadows  of  his  bedroom.  It  bounds 
forth,  projected  in  three  dimensions,  by  a laser-beam 
photo  emanator’  hidden  in  his  ceiling. 

Simultaneously,  the  daughter  calls  for  and  is 
answered  by  Kathie  who  rushes  in  a storm  of  snow, 
across  her  living  quarters  floor  to  vanish  in  the  cold  hills 
of  WUTHERING  HEIGHTS. 


The  father  speaks  to  and  is  answered  by  Hamlet’s 
Father's  Ghost  who  rises  in  battlements  and  speaks 
memory  and  prophecy  in  one  intonation. 

The  mother,  kitchen-bound,  is  instructed  by  a holo- 
gram three-dimensional  Cooking  Witch  who  appears  in 
clouds  of  steam  but  to  vanish  in  mists  of  spice. 

Late  at  night,  each  person,  attended  by  their  own 
laser-ghost,  beds  down,  touches  panel-button  and  sees 
first  the  Hound  sink  into  the  long  grass  of  the  Moor, 
then  Kathie  lost  in  storms,  dwindling  into  the  nap  of  the 
run,  then  Hamlet's  Father  turned  to  a mist  within  a mist, 
and  the  Cooking  Witch  with  a last  steam-kettie  sigh, 
jackstraw  heaping  herseif  in  a corner  to  melt,  gone,  all 
gone,  and  the  time  of  sleep  come. 

Theatre,  Not  just  in  a large  house  on  a vast  stage,  but 
whispering  at  your  ear,  jiggling  your  elbow  and  your  sub- 
conscious. Robot  mosquitoes  sizzling  about  your  head 
as  if  it  were  a cider-jug,  repeating  Pasts,  advising 
Futures. 

Theatre. 

What  other  ways  will  it  walk  in  the  years  ahead? 

During  the  past  few  months  I have  helped  organize  a 
Theatre  of  Philosophy  course  at  Santa  Ana  College. 
Within  the  classroom  context,  and  occasionally  using  a 
semi-theatre,  we  have  begun  plans  to  stage  what  was 
always  a stage  piece  from  the  beginning:  Plato’s 
Republic.  Burgess  Meredith  appeared  to  dramatize  sec- 
tions of  the  books  of  Don  Juan  by  Castenada.  I took  off 
and  flew  around  a bit  with  Kazantzakis'  religious/philo- 
sophicai  explosion,  THE  SAVIOURS  OF  GOD.  For  the 
Future,  the  possibility  of  staging  Shaw's  play  Prefaces, 
with  not  just  one  but  why  not  two  Shaws  on  stage? 
Played  by  two  actors  engaged  in  verbal  colics  and 
amiable  deliriums?  Shaws  I and  II  I call  it,  and  I have 
finished  a manuscript  on  this  with  Shaw  Positive  and 
Shaw  Negative  filling  an  evening  with  his  Prefaces,  his 
Musical  Criticisms,  his  sometime  despairs  at  Mankind, 
and  his  hopes  for  the  Life  Force  and  mouth-to-mouth 
breathing  the  Universe  to  survive. 

What  else  up  ahead? 

Robot  theatres  of  history.  Rooms  into  which  you  walk 
to  see  humanoid  machines  seated  under  trees  on  a sum- 
mer afternoon  and  walk  over  to  sit  with  them  and  say, 
“Caesar,  how  go  the  Roman  roads  through  Britain?” 
And  he’ll  show  you.  And:  “Euripedes  and  Aristotle,  how 
does  one  write  a play,  a poem?” 

And  they  tell  you. 

And  you  then  trade  wisdoms,  your  large  one  for  their 
small  ones,  eh?  And  they  treat  you  as  a crony,  as  one  of 
their  bright  crowd,  which  makes  you  grow  and  grow  and 
grow. 

What  a wine-press  to  lovingly  crush  a student  in. 
Aristotle’s  shoulder  to  one  side,  Euripedes  to  the  other, 
and  — smunch!  you're  educated  by  yammer  and  blab 
and  gab. 

Well,  say  you,  since  you  speak  of  Future  Theatre, 
what  have  you,  sir,  done  about  it?  Your  plans,  your 
ideas,  your  plays? 

I toss  my  baggage  in  and  travel  with  Shaw,  who,  1 
would  like  to  think,  might  be  amused  at  the  company. 
The  theatre  of  Ideas  is  my  meat  and  drink,  but,  one 
hopes,  without  being  ecclesiastical,  without  pontifi- 
cating or  browbeating.  If  an  idea  doesn’t  surprise  people 
and  win  them  by  passionate  and  entertaining  means, 
you  had  best  give  up  and  go  find  a soapbox  and  install 
yourself  on  a street  corner. 

I have  begun  to  write  a series  of  plays  about  that 
future  which  is  no  further  off  than  one  minute  after  mid- 
night tonight.  If  we  are  to  live  in  space  for  the  next  two 
billion  years,  give  or  take  a million,  then  we  must  have 
reasons  for  doing  so. 

The  propaganda  for  such  theatre  can  exist  in  many 
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forms.  I began  my  first  experiments  with  this  when  the 
United  States  Pavilion  people  at  the  New  York  World's 
Fair  in  1954-55  asked  me  to  create  a ride  in  the  top  of  the 
building.  Circuiting  the  darkness  on  a traveling  plat- 
form, 500  years  of  American  history  'happened'  to  the 
viewers  wending  their  way  through  110  cinema  screens 
of  all  sizes  and  shapes,  accompanied  by  a narrator  and  a 
full  symphony  orchestra,  it  was  my  job  to  tell  us  what  we 
were,  what  we  are,  and  what  we  can  hope  to  be.  We 
were,  I said,  the  people  of  the  triple  Wilderness,  who 
crossed  a Wilderness  of  sea  to  come  here,  a Wilderness 
of  grass  to  stay  here,  and  now,  late  in  time,  move  toward 
a Wilderness  of  Stars  to  live  forever. 

The  metaphor  worked.  At  the  conclusion  of  our  thea- 
trical excursion,  a thousand  rocket  ships  took  off  in  a 
furnace  of  fire  to  move  toward  Alpha  Centauri  and 
beyond,  surrounding  the  audience  with  the  passion  and 
desire  for  flight  and,  hopefully,  for  the  genetic  survival 
of  mankind  at  the  end  of  that  flight. 

Theatre?  Of  course  it  was.  A variation  of  same.  Even 
more  theatrical  was  the  enterprise  that  took  me  out  to 
the  WED  ENTERPRISES  building  in  Glendale,  The  Disney 
Robot  Factory,  is  what  / call  it,  if  they  will  forgive  me. 

The  WED  building  has  no  name  or  number  on  it.  It  is  a 
plain  looking  building  inside  which  gigantic  miraculous 
snowflakes  are  built  and  launched,  dinosaurs  come 
alive,  Presidents  from  Washington  to  Ford  are  built  and 
slapped  on  the  back  to  make  them  cough  forth  miracles 
of  grandiloquent  cliche. 

My  job  there  in  theatre?  Was  to  seize  a few  dozen 
audio-animatronic  robot  humanoid  creatures  and 
fashion  a 5 billion  year  history  of  Earth  coming  out  of 
the  sun,  cooling  and  bringing  forth  in  its  seas  the 
animalcules  that  would  one  day  shape  spines  and  stride 
in  teeming  apecrews  of  men,  women,  and  children,  us- 
ing fire  along  the  way. 

I had  Michelangelo  spring  feverishly  from  the  plat- 
form pit  as  artist  magician,  a robot  who  pointed  over  the 
audience's  heads  and  ordered  the  ceilings  to  change. 
Then  I blueprinted  the  hidden  and  miraculous 
machineries  of  this  extraordinary  theatre  to  paint, 
before  their  uplifted  gaze,  the  Sistine  Chapel  ceiling  and 
walls  over  and  around  and  above  them.  In  two  minutes 
flat  they  would  experience  what  it  took  Michelangelo 
hundreds  of  days  to  paint. 

Super-theatre.  Wouldn’t  you,  wouldn’t  I,  like  to  be  in  a 
theatre  where  we  could  see  that  happen  every  day,  or 
perhaps  every  year  of  our  life? 

For  this  experience,  acted  out  by  robots,  accom- 
panied by  orchestras  and  voices,  I imagined  apemen 


robots  who,  before  your  eyes,  turned  into  Egyptian 
priests,  then  divested  themselves  to  become  DaVinci 
among  his  fabled  machines,  Ben  Franklin  struck  to 
ashes  by  lightning,  the  Wright  Brothers,  goggled  and 
elated  on  Kitty  Hawk  sand-dunes,  and  finally  a man  of 
the  future,  X-rayed,  In  whose  body  we  might  see  the 
destiny  of  man.  For  super-photographed,  shot  through 
with  probing  light,  each  of  us  in  our  cells  and  molecules, 
is  the  sun  energy  we  eat  and  drink  each  day.  In  every 
drop  of  blood  a million  small  bits  of  sun  burn.  Silhouet- 
ting a family  of  the  future,  1 packed  their  bodies  full  with 
ten  billion  small  suns  so  that  the  audience  would  see  a 
true  metaphor:  we  are  creatures  that  came  out  of  the 
Sun  long  long  ago,  have  lived  by  the  sun  and  Its  energy 
hidden  in  foods,  broken  down  to  light  and  power  in  our 
flesh.  And  now  we  move  up  in  space  toward  far  suns  to 
survive  in  their  strange  light  and  go  on  being  solar 
creatures  forever. 

Again  — super-theatre,  this  time  with  robots. 

The  machines  described  above  could  be  used  to  turn 
classrooms  into  theatres  of  knowledge.  The  walls  of  fu- 
ture classrooms  should  be  transparent  so  that  environ- 
ments could  be  projected  on  same.  Each  day  when  the 
class  arrived,  they  would  find  themselves  surrounded  on 
Monday  by  Delhi,  Tuesday  by  Johannesburg,  Wednes- 
day by  Pittsburgh  and  its  Hell,  Thursday  and  Friday  by 
Rio  or  some  land  that  time  forgot,  filled  with  bronto- 
saurs, two  million  years  lost. 

Or  again,  participatory  theatre  extended  in  new  direc- 
tions. Come  back  in  40  years  or  less  and  you  might  well 
find  film  labs  offering  major  pictures  in  which  you 
yourself  might  appear.  The  leading  roles  in  certain 
special  electronically  treated  films  wouid  be  shadowed 
out,  untouched,  undeveloped.  You  In  your  own  home 
could  then  measure  out  a similar  space  in  your  own  par- 
lor, pace  out  the  performance,  act,  speak,  and  photo- 
graph yourself  so  that  your  image  would  be  super- 
imposed on  the  film  opposite  a 21st  Century  Olivier, 
Burton,  or  God  help  us  all,  Burt  Reynolds.  If  your  perfor- 
mance was  poor  the  film  couid  be  stripped  of  your  im- 
age by  running  it  through  an  eraser,  and  you  start  over. 

Or  you  could  cross-pollinate  performances  with  friends 
across  the  world,  you  doing  your  performance  in  Los 
Angeles  on  one-haif  of  a film-image,  mailing  it  off  to  Paris, 
where  some  22nd  Century  Barrault  would  glue  his  image 
to  the  other  half.  The  variations  on  this  would  be  infinite. 
Great  actor-teachers  across  the  world  could,  by  elec- 
tronic tape,  offer  their  instructive  services  by  sharing 
such  films  with  wild  young  Thespians  in  Timbuctoo,  Wau- 
kesha, and  Boyle  Heights,  who  could  claim:  "There  I am, 
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The  Dumb  Terminal 
lets  you  put  it  all  together. 


Yes,  I would  like  more  infor- 
nation  about  the  incredible 
amb  don't 

:;et  teSBKoji'jm©-'  as^a  ChdH§i 
Serin  the  Dumb  Terminal 


Company^ 


Street. 


Enclosed  is  $. 


Rush  this  application  to:  Dumb  Terminal  Fan  Club  Headquarters1 
c/q  LeAnce  & Reiser,  PO.  Box  17123,  Irvine,  CA  92714 

CIRCLE  INQUIRY  NO.  25 


With  the  new,  lower  ^priced  Dumb  Terminal™  Kit,  that  is. 
Pick  one  up  and  escape,  once  and  for  all,  the  headaches 
of  scavenged  teletypes  and  jury- rigged  TV  sets.  With  just 
a little  time  and  aptitude,  you  can  have  a live  and  working 
Dumb  Terminal  right  in  your  own  home,  garage,  or 
business.  One  that  lets  you  get  it  all  out  of  your  system 
— or  into  it. 

Forget  the  cheap  imitations,  with  their  overblown 
price  tags  and  interminable  lists  of  options.  With 
the  Kit,  you  can  build  yourself  the  same,  old 
basic  Dumb  Terminal  that's  been  selling  over 
1500  units  a month.  With  basic,  sensible 
features  like  a bright  12"  diagonal  screen. 

Fifty-nine  data  entry  keys.  1920  characters 
displayed  in  24  rows  of  80  letters.  Plus  33 
positive  action  switches  that  let  you  activate 
functions  like  1 of  11  different  baud  rates,  an 
RS232C  interface,  or  a 20mA  current-loop. 

And  more.  Not  bad  for  Dumb 

All  you  need,  besides  the  Kit,  is 
some  initiative,  and  a few  basic 
tools  — a good  soldering  iron, 
wire  cutters,  needle  nose  pliers, 
and  one  or  two  trusty  screw- 
drivers. The  Dumb  Terminal 
Kit  provides  you  with  every- 
thing else.  Including  an 
attractive  cabinet,  CRT 
screen,  keyboard,  PC 
board,  and  all  essential 


electronic  components.  Naturally,  you  also  get  illustrated, 
step-by-step  assembly  instructions,  not  to  mention  an 
easy- to- understand  operator's  manual. 

So,  if  you'd  like  more  input  on  the  Dumb  Terminal 
Kit,  just  fill  out  the  coupon  and  well  send  you  complete, 
free  information. 

Oh,  and  by  the  way,  just  by  sending  in  the  coupon, 
you  will  be  made  a charter  member  of  the  Dumb 
Terminal  Fan  Club.  A select  organization  that  will 
send  you  your  own  nifty  Dumb  Terminal  Fan 
Club  Kit,  containing:  an  official  certificate 
of  membership;  an  autographed  photo  of  the 
Dumb  Terminal  himself;  and  a bona  fide 
membership  card  to  prove  irrefutably  you're 
"One  of  Us'/  (Sorry,  limit  one  kit  per  person.) 
And,  if  you  include  a trifling  $6.00,  you 
can  have  your  very  own  Dumb  Terminal 
T-shirt.  (No  limit  at  all  on  these.) 

Simply  mail  the  coupon  and  get  the  whole 
assortment.  And  find  out  why  members  of  the 
Dumb  Terminal  Fan  Club  are  some  of 
the  smartest  people  around. 


Dumb  Terminal' 
Fun  Club* 


m 


'Dumb  Terminal"  is  a trademark  of  Lear  Siegler,  Inc , 

EX D./Data  Products,  714  N.  Brookhurst  St.,  Anaheim,  CA 
92803,  (800)  854-3805.  In  California  (714)  7744010. 


for  an  official  Dumb  Terminal  T-shirt{s). 

Please  make  all  checks  and  money  orders  payable  to  LeAnce  & Reiser,  OK7 
Quantity  and  size(s)  of  shirks)  required:  — ^.S  — L .•••v . XL 


ARTEC  CRAFTSMANSHIP  HAS  CREATED 


Please  send  me:  (include  quantity) 

Shielded  Full  WW11  HalfWWII 

Motherboard  Card  Card 

□ I’ve  enclosed  a money  order  for  $ 

□ Mastercharge  □ Visa 

[number)  (exp.  date) 

Name , 

Address  , — _ 

City State Zip 

Calif  Has.  add  6%  sates  lax.  Enel,  S3  handling  j o%  discount  tor  students  and 
computer  ckib  members.  ( Please  enclose  name  of  club  or  school} 


The  First 
Truly  Silent 
Motherboard 


in)  Trademark  ol  Digilat  Equipment  Corporation 

Order  today! 

Put  an  Artec  board  to  work  for  you.  Use  your 
Mastercharge  or  Visa.  Or  just  send  along  a 
money  order.  We  can  accept  only  U.S.  currency. 
Please  include  $3  handling  on  all  orders.  Califor- 
nia residents  add  6%  sales  tax. 


NEW!  DEC®  and  Heath  Compatible  LSI 
Boards 

The  new  Artec  WW11  lets  you  adapt  or  add 
onto  your  DEC  LSI-1 1 or  Heathkit  ^ LSI  mini- 
computer. Can  accom-  VUgi 
modate  14  and  16  pin 
DIPs  plus  all  necessary 
passive  components. 

FULL  CARD  $75 

(10.45"  x 3.4") 

HALF  CARD  $35 

(5.225"  x 8 .<*; 


Amec  eiECTROMICT,  INC 

Artec  Electronics,  Inc.  *605  Old  County  Rd.*San  Carlos,  CA  94070 
(415)  592-2740 


Five  years  of  experience  in  every  card 

For  five  years,  Artec  has  worked  hard  to  de- 
velop a complete  line  of  custom,  prototype  and 
off-the-shelf  printed  circuit  boards.  And  in  five 
years  of  tough  industrial  use,  Artec  boards  have 
proven  themselves  among  the  most  reliable 
boards  available  anywhere. 


Noise  in  your  bus  lines  means  errors 
in  your  programs.  The  Artec  shielded 
Motherboard  totally  eliminates  noise. 

At  4MHz,  the  Artec  shielded 
Motherboard  is  free  from  spurious 
noise.  No  ringing  in  your  bus  lines. 

No  errors  in  your  programs. 

This  Motherboard  offers  you 
engineering  and  craftsmanship 
never  before  available  in  the  small 
computer  tield.  Outstanding  as 
either  a replacement  for  your 
present  Motherboard  or  as  the 
heart  of  a new  system.  Con- 
sider these  features: 

■ Vath  inch  thick— more  than  twice  as  thick 
as  most  Motherboards. 

■ Totally  shielded— all  holes  plated 
through;  full  bus  terminations, 

■ Fitseasilyintoanystan- 
dard  chassis. 

■ M a sterile  edge 
connectors— the 
finest  quality  com 
nectors  available. 

■ Ref  lowed  sold  er  d rcuitr  y, 

■ No  soldering  required. 

■ Designed  for  the  S-1G0  bus. 

The  Motherboard  price  is;  $150(kit> 

$190 


CIRCLE  INQUIRY  NO.  4 


alnlia-1 


alpW; 


The  Digital  Cassette  Storage  System 
With  AUDIO  CAPABILITY 


Compatible  with  ail  S-100  bus  microcomputer  systems,  alpha-1 
is  the  ideal  storage  system  for  use  in  any  application.  Your  atpha-1  may  be 
configured  to  utilize  from  one  to  four  drives  to  provide  limitless  capabilities. 
Alpha-1  is  a highly  economical  approach  to  mass  storage  for  your  home  computer, 
your  business  system,  or  the  classroom. 


| SEPARATE  AUDIO  RECORDING 

This  feature  provides  your  system  with 
capabilities  for: 

■ Verbal  studcnt/compurer  interaction 
- Talking  games 

■ Audio  burglar  alarm 

* intelligent  phone  message  system 

SPEE0  AMD  CAPACITY 

m Stores  over  500K  bytes  per  C-60  side 

■ Average  access  time  for  C-60  tape  is  17 
seconds. 

■ Load  RK  in  less  than  1 1 seconds. 

■ Data  transfer  rate  at  6250  baud. 

HARDWARE 

■ Compatible  with  all  popular  S-100  bus 
microcomputers. 

■ Audio  track  under  computer  control, 

■ Replaces  ROM/PROM  monitors, 

■ Independent  motion  control  and  read/ 
write  electronics. 

2-button  cold  start  capability. 


SOFTWARE 

■ MCOS  Operating  System  handles  variable 
length  named  files,  updates,  packs  and 
copies  with  a single  command.  Includes 
Editor*  Assembler  and  Debugger  . * * 
all  provided  with  aipha-1. 

■ Extended  BASIC  {4.4}  with  MCOS  for 
array  handling  and  concatenation. 

• PDSl— a sophisticated  cditor/asscmblcr. 

• Dynamic  Debugger  provides  program 
display,  execution  control  and  moni- 
toring. 

■ Games 

■ ACR/Tarbell  Load 


SYSTEM  INCLUDES 

Meeadrive,  case,  controller,  power  supply, 
cabling,  operating  manual  and  software  on 
cassette.  The  natural  wood  enclosure 
pictured  here  is  optional. 

FREE  BUYERS  GUIDE! 

You  don’t  have  all  the  facts  about  tape  and 
disk  systems  until  you  have  read  our 
BUYER'S  GUIDE  TO  MASS  STORAGE  . . , 
Free  for  the  asking! 

Available  kit  or  assembled  from  dealers 
nationwide.  For  the  dealer  nearest  you, 
write  or  phone: 


nicca 


7026  0.W.S.  Road,  Yucca  Valley,  CA  92284 
(714)  365-7686 


CIRCLE  INQUIRY  NO.  27 


there's  Barrymore,  aren't  / great?”  even  if  It  wasn't  true! 

But  in  the  midst  of  this  electronic  bombardment,  you 
ask  somewhat  irritably,  what  about  little  theatre,  small 
theatre  within  the  larger  fencings. 


The  means  may  be  new  but  the 
message  stays  on  as  it  was  when  we 
trembled  at  mouths  of  caves  and 
invented  fire:  Lost  loves  . . dost  lives, 
and  the  strange  small  gain  that  we 
name  wisdom  and  warm  our  hands  in 
the  ridiculous  night. 


But,  of  course,  no  matter  how  large  the  multi-media, 
or  how  complex  the  stage  of  21st  Century  houses,  the 
single  actor  in  the  lone  spotlight  will  still  be  the  thing. 

As  more  small  towns  are  rebirthed  across  America, 
and  they  will  be  rebirthed,  for  we  need  them  as  multi- 
tudinous navels,  otherwise  we  shall  unravel  in  manic 
fits,  will  be  rebirthed  the  ancient  concept  of  the  college- 
theatre-small  town.  If  we  make  certain  that  all  the  arts 
are  built  into  the  electronic  units  that  those  towns  in 
many  ways  will  be,  we  can  keep  ’em  down  on  the  farm, 
to  change  the  direction  of  that  old  song.  Kids  once  left 
home  for  the  big  city  because  everything,  meaning  the 
arts  and  action,  collisions  of  people,  and  sex,  was  there. 

Between  now  and  1999  three  hundred  such  small  col- 
lege towns,  with  simple,  uncomplicated  directly  staged 
theatre  must  and  will  be  built,  embodying  by  blueprint 
and  dream,  the  things  that  cities  once  were  or  pretended 


to  be  before  they,  shot  like  mammoths,  fell  down  dead. 
In  those  new  small  green  villages,  the  old  poet 
speaker  and  teller  of  tales  will  be  reborn  of  late  after- 
noons to  speak  through  dusk  unto  midnight. 

I could  go  on  for  another  ten  thousand  words,  but  — 
We  end  as  we  began,  back  in  that  huge  banquet  room 
with  every  other  chair  empty  and  every  other  chair  propped 
with  genius,  aglow  with  wit,  trembling  with  the  energy  of 
the  robot  man  or  woman  placed  therein. 

I sit  me  down  by  robot  Shaw*  I shut  my  trap.  He 
speaks  my  finale; 

‘'Theatre  in  the  Future?  How  tiresome,  how  obvious* 
how  easy!  It  will  have  a thousand  shapes  and  sizes,  like 
those  shadows  on  old  Plato’s  cavern  wall,  the  shades  of 
realities  guessed  at  and  half-seen.  Battery-assisted, 
electronically  produced,  technologically  enhanced,  it 
will  still  be  the  poet's  province  and  the  human's  kennel 
if  they  dare  to  sing  or  most  happily  bark.  It  will  still  be 
one  actor  speaking  to  one  listener,  no  matter  how  many 
seem  to  be  eavesdropping  In.  The  means  may  be  new 
but  the  message  stays  on  as  it  was  when  we  trembled  at 
mouths  of  caves  and  Invented  fire;  Lost  loves,  lost  op- 
portunities, lost  fortunes,  lost  wits,  lost  lives,  and  the 
strange  small  gain  that  we  name  wisdom  and  warm  our 
hands  in  the  ridiculous  night.  MuGh  claptrap  as  before, 
and  small  comforts  like  struck  matches  within.  Would  I 
like  to  come  back  each  hundred  years  to  check  on  the 
forever  decline  and  forever  ressurection  of  that 
vaudeville  which  we  call  life  and  stage?  No  matter  if  pro- 
jected on  electric  tube  or  lit  by  candle  in  a parlor?  I 
would,  by  God,  I would!!  Now  shut  up,  young  man,  and 
eat  your  jam  and  biscuit  1” 

And  shut  I do,  and  eat  I will,  and  finished  am  l. 
There’s  your  Theatre,  or  Theatres  for  Tomorrow. 

What  do  you  think? E_J 
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"George,  we  need  to  know  if  this  device  exists,  and 
what  alternate  sources  are  available.  Get  on  it!" 


• Memory  IC 

• RAM 

• Static 

• 1024x1 


• 450  Nanoseconds 

• NMOS 

• 5 volts 


If  one  of  your  design  engineers  is  spending  hours 
to  solve  the  above  problem,  that's  unfortunate. 


If  you've  got  a whole  department  doing  it,  that's  disastrous. 


With  the  IC  Master  your  people  can  solve 
almost  any  IC  problem  in  30  seconds. 


Your  department  doesn't  have  to  search 
through  stacks  of  catalogs.  Simply  look 
up  the  specs  and  function  you  need. 
Your  engineer  doesn't  need  a part 
number  to  start  with,  either. 


alternate  source  directory  for  pin-for- 
pin,  fun ction-f or -function  replacements 
. . . applications  directory.  . . complete 
military  section  . . . complete  part 
numbering  guide  . . . etc.,  etc. 


All  you  need  is  a problem  to  use 
The  Master. 

Clear  the  room  ior  action  with  the 
newly  revised  1978  IC  Master.  Its 

all-under-one-cover  features  include: 
Over  40,000  standard  products  from 
more  than  87  companies  . . , over 
2200  pages  comprising  five  different 
selection  guides  (memory,  micro- 
processor, interface,  linear  and  digital) 
. . . almost  1500  design  data  pages  . . . 


$55.00 


Price  includes  handsome 
bound  reference  voJume 
plus  an  updating  every 
90  days  with  the  Spring, 
Summer  and  Fall  issues 
of  IC  UPDATE  magazine 
that  works  hand  in  hand 
with  your  IC  Master . . . 
all  at  no  extra  charge! 


I ATTN:  Circulation  Manager 
I IC  MASTER 

| United  Technical  Publications 

K 645  Stewart  Avenue 

| Garden  City,  New  York  11530,  USA 

K 

| Please  rush  me  ..  copies  of  the  new  1978 

| IC  MASTER. 

K □ Dili  me 

| □ Payment  Enclosed 

| □ Bill  my  company 

ft  P.0,  rt 

I Name— - — 

I Company— — — _ — 

| Address . 

| State Zip 

ft  Signature Date 

I For  California  orders  add  6%  sales  tax,  For  New  York 
ft  orders  add  8%. 

Also  available  at  belter  computer  stores  nationally, 
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Good-bye,  Atlantic  City 


PHILADELPHIA  CIVIC  CENTER 

AUGUST  24,  25,  26,  27 


FOUR  FULL  DAYS 


August  24 

Industry  Trade  Show 

for  Dealers,  the  Industry 

. A complete  lineup  of 

Arv*  seminars  and  meetings. 

and  Exhibitors  Guests 

August  25,  26,  27 
PERSONAL  COMPUTER  SHOW 
New  Products  • Seminars  • Forums  • Technical  Talks 
The  largest,  with  300  booths.  The  longest,  at 
four  days,  of  any  computing  show. 


Don’t  Miss 


PERSONAL  COMPUTING  COLLEGE™  • over  80  hours 
of  in-depth  seminars  • ALL  FREE 


PLUS  FUN  ACTIVITIES 

Art  Show  • Music  Festival  • Banquet 
Computerized  Mouse  Maze 


Save  Money! 
Make  reservations 
now! 


Exhibitors  reserve  your 
space  now! 


PRODUCED  BY 
PERSONAL  COMPUTING  INC.  • John  H.  Dilks,  President 
Rt.  1 • Box  242  • Mays  Landing,  NJ  08330  • Information  609-653-1188 
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The  abstract  aspects  of  ASCII  were  treated  in  Part  I. 
Now  we  come  to  some  aspects  of  usage  and  implementa- 
tion. Certainly  one  major  use  area  is  the  ordering  of  files, 

THE  ASCII  COLLATING  SEQUENCE 

To  put  items  in  some  ordering,  the  entire  precedence 
relationship  for  that  ordering  must  be  defined.  Higher  or 
lower,  precedes  or  follows,  or  whatever.  For  single  char- 
acters, this  ordering  relationship  Is  called  the  “collating 
sequence'1. 

The  ASCII  standard  used  to  say  that  the  collating  se- 
quence for  both  graphics  and  control  characters  is 
defined  simply  by  their  binary  representations.  Later  it 
added  a warning  that  this  collating  sequence  “cannot 
be  used  in  many  specific  applications  that  define  their 
own  sequence”.  What  an  understatement  ! 

The  1977  version  hedges  and  speaks  all  around  the 
problem  without  making  it  clean  It's  not  all  that  difficult. 
Suppose  you  have  two  files,  and  you  want  to  know  how 
they  differ  and/or  how  they  are  the  same.  For  this  pur- 
pose, the  implied  collating  sequence  (straight  binary 
comparison)  is  just  fine.  The  two  files  will  be  in  the 
same  order,  and  can  be  matched. 

Whether  that  straight  binary  ordering  can  be  used  for 
any  other  purpose  is  doubtful.  It  won3t  work  for  signed 
numbers. 

Ordering  Numerals 

Take  these  four  values;  22, 13,  minus  6,  and  minus  31, 
If  the  sign  is  placed  before  the  digits,  ordering  by  the 
ASCII  collating  sequence  yields: 

+ 13 
+ 22 
-06 
-31 

This  is  obviously  worthless.  It’s  because  ordering  is 
decided  left  to  right,  and  the  minus  sign  has  a binary 
value  2 higher  than  the  plus  sign.  Or  if  the  sign  were  to 
follow  the  numeric  values  we  would  get: 

06  — 

13  + 

22  + 

31  — 


because  the  complete  decision  is  made  in  the  leading 
digit.  Again,  a worthless  sequence. 

The  way  to  achieve  a proper  ascending  sequence  is  to 
separate  the  values  into  two  groups,  ordering  those  with 
plus  signs  in  ascending  sequence,  and  those  with  minus 
signs  in  descending  sequence.  Then  put  the  plus  group 
following  the  minus  group.  And  vice  versa  for  a total  de- 
scending sequence.  Notice  that  this  works  regardless 
of  whether  the  sign  precedes  or  follows  the  digits. 

Ordering  Alphabetic  Fields 

Alphabetic  ordering  is  even  more  complex,  particu- 
larly in  handling  both  upper  and  lower  case.  Again  the 
implied  ASCII  collating  sequence  can  go  wrong.  People 
who  have  not  studied  the  collating  problem  for  data  con- 
taining both  upper  and  lower  case  are  inclined  to  jump 
to  wrong  conclusions.  I did  myself,  for  the  IBM  Stretch 
computer  in  1956,  assigning  the  ascending  binary  se- 
quence as  AaBbCc.  Using  this  for  a telephone  directory 
would  give  us  the  leftband  column.  The  straight  binary 
sequence  of  ASCII  would  yield  the  righthand  column, 
just  slightly  different: 


De  Carlo 

De  Carlo 

De  La  Rue 

De  La  Rue 

De  Long 

De  Long 

DeLair 

DeLaRue 

DeLancey 

DeLair 

DeLaRue 

Delancey 

Delancey 

Delancey 

de  Carlo 

de  Carlo 

de  la  Rue 

de  la  Rue 

deLancey 

deLancey 

Either  version  will  get  a lot  of  anguished  subscribers! 

In  the  simplest  case,  two  alphabetic  items  must  be 
compared  with  the  case  ignored.  Only  if  they  are  then 
equal  is  case  called  into  consideration  to  break  the  tie, 
and  it  is  also  applied  successively  left-to-right! 

In  short,  the  upper  and  lower  case  versions  of  a letter 
do  not  both  get  full  graphic  significance.  Typing  either 
“V"  or  “y”  indicate  a “yes”  reply,  but  "N”  wit!  not. 
Because  the  case  distinction  is  minor,  comparisons 
must  first  be  made  on  major  distinctions,  with  the  minor 
distinctions  used  only  as  tie-breakers.  Accenting  of  let- 
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ters  must  also  be  considered  minor,  if  accomplished  via 
backspace,  but  this  leads  us  into  rules  controlled  by 
foreign  governments,  and  won't  be  considered  here. 

Real  life  is  more  complicated  than  this.  The  ordering 
and  sequencing  of  characters  and  words  cannot  always 
be  accomplished  by  simple  binary  comparison  of  codes. 
There  are  constructions  such  as  O'Reilly,  I’lnformatique 
(as  data  processing  is  called  in  French),  and  Smith-Jones 
— to  say  nothing  of  the  Juniors,  Ills,  Esq.,  FBCS  (which  I 
am),  and  so  on. 

Making  an  ASCII  comparison,  with  the  case  as  a 
minor,  gives  us: 

De  Carlo 
de  Carlo 
De  La  Rue 
de  la  Rue 
De  Long 
DeLair 
DeLancey 
Delancey 
deLancey 
DeLaRue 

Because  we  at  first  ignored  case  here,  De  Carlo  and  de 
Carlo  have  identical  bit  patterns.  Tie-breaking  is  done  by 
appending  the  binary  pattern  representing  case,  “0”  for 
upper,  [Tf  for  lower.  Specifically,  01001111  for  De  Carlo, 
11001111  for  de  Carlo. 

D E CARLO 

De  Carlo  44  45  20  43  41  52  4C  4F  (4F) 

de  Carlo  44  45  20  43  41  52  4C  4F  (CF) 

But  even  this  method  will  not  put  “DeLaRue"  and  psDe 
La  Rue”  in  the  same  cluster.  And  surely  this  is  desirable 
and  even  mandatory.  It  will  require  some  special  handl- 
ing for  spaces.  The  New  York  Telephone  Company’s 
document  on  this  problem  runs  to  several  pages!  They'd 
probably  give  you  a copy  upon  request.  You  might  need 
to  know  those  rules  before  frying  one  of  the  toughest 
acts  in  data  processing  — putting  last  name  first,  or 
vice  versa. 
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Using  Controls  in  Ordering 
There  is  one  more  aspect  of  ASCII  useful  to  the  order- 
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ing  problem.  In  the  days  of  punch  cards,  before  com- 
puters, one  often  used  several  card  files  related  by  a 
key.  A sorter  (with  pockets  for  the  cards  to  drop  into) 
might  be  used  to  select  the  cards  for  all  redheaded 
females  between  18  and  24  years  of  age.  But  these  cards 
would  have  only  the  employee  number  and  such  charac- 
teristics on  them.  To  get  the  name,  address,  and  tele- 
phone number  one  might  have  to  go  to  a second  (re- 
lated) deck  of  cards.  So  the  first  deck  (the  subset  of  in- 
terest) would  be  placed  in  the  first  hopper  of  a collator, 
and  the  deck  with  all  names  and  phone  numbers  in  the 
second  hopper.  Then  a card  would  be  fed  from  the  first 
hopper,  followed  by  successive  cards  from  the  second 
hopper,  until  a match  was  found  on  employee  number. 
Obviously  both  decks  had  to  be  in  the  same  ordering  for 
this  to  yvork,  and  thus  the  term  “collating  sequence”. 

In  effect,  we  were  sticking  the  cards  of  the  first  deck 
upright  just  in  front  of  the  corresponding  cards  of  the 
second.  To  do  this  with  ASCII  requires  that  we  have 
characters  that  collate  lower  than  the  lowest  graphic, 
the  space  (2/1).  We  do  have  them.  The  best  to  use  are 
NUL,  FS,  GS,  RS,  and  US.  Put  one  of  these  after  each 
search  key,  then  put  the  two  files  together  and  order 
them  as  adjoined.  Now  those  records  having  a search 
key’  with  one  of  our  five  control  characters  appended 
will  precede  the  corresponding  record  having  an  ASCII 
graphic  following  the  key. 

Note  that  the  four  information  separators  (FS,  GS,  RS, 
US)  are  designed  to  collate  just  behind  Space,  in  that 
order.  This  contiguity  means  that  they  can  be  used  as  a 
hierarchy  of  spaces  of  different  class. 

Other  Collating  Features 

ASCII  was  designed  when  there  was  substantial  in- 


vestment in  files  already  ordered  on  a Topsy-class  IBM 
sequence,  where  the  basic  punctuation  was  low  to  the 
alphabet,  but  the  digits  were  high  to  it.  How  then  to  ac- 
commodate this  and  still  provide  a 4-bit  subset?  My 
morning  shower  provided  a solution  (it  still  does!). 

The  4-bit  subset  is  formed  of  the  first  10  graphics  of 
stick  3 (the  digit  graphics)  and  the  last  6 of  stick  2.  This 
jog  was  shown  shaded  in  the  early  forms  of  ASCII,  but 
has  all  but  disappeared  from  memory  now.  It  enables 
stick  3 (with  the  digits  and  new  special  graphics)  to  be 
ordered  high  to  all  the  others  via  passive  logic,  thus 
overcoming  opposition  to  the  adoption  of  ASCII. 

ASCII  AND  PROGRAMMING  LANGUAGES 

Standard  ECMA-53  (1978  Jan),  “Representation  of 
Source  Programs  for  Program  Interchange,”  gives  the 
subsets  and/or  modifications  of  ASCII  as  they  are  used 
for  these  five  programming  languages  (Footnote  1): 

NO.  OF  CHARACTERS  USABLE 
Language  Subset  of  ASCII  Other 

APL  57  32 

Minimal  BASIC  60  0 

COBOL  51  0 

FORTRAN  49  0 

PL/I  55  2 

Figures  1 through  5 are  the  character  sets  for  these  lan- 
guages as  given  in  ECMA-53.  They  show  the  only  charac- 
ters permissible  for  use  in  source  programs,  except  for: 
non-numeric  literals  in  COBOL 

comment-entries 

comment  lines  ” 

character  constants  in  FORTRAN 

comments  ” 
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character-string-constants  in  PUI 

comments 

For  these  purposes  only,  other  ASCII  characters  may  be 
used,  providing  there  is  agreement  between  the  sender 
and  receiver  for  any  interchange  of  source  programs. 

The  TEX  language  has  gone  farther  than  this  general 
caution.  There  the  specific  characters  have  permanent 
names.  For  example,  one  could  say: 

linefeed  - “ 

” (actual  line  feed  inside  the  quotes) 
if  lf:eqs:1inefeed  .... 

and  it  would  be  true,  because  u*lf”  is  the  permanent  name 
of  Line  Feed.  The  control  characters  have  names  that  are 
the  letters  from  the  ASCII  chart,  preceded  by  the  aster- 
isk to  show  that  they  are  read-only  variables  with  perma- 
nent content.  TEX  can  in  fact  operate  upon  all  256  char- 
acters of  ASCII  in  an  8-bit  byte,  all  512  in  a 9-bit  byte. 

Specific  Notes  on  the  Figures 

A PL  - Sticks  6 and  7 (ordinarily  lower  case  alphabet) 
are  replaced  entirely  except  for  the  DELete 
position. 

Space  is  nonprinting , although  the  symbol 
shown  is  SP, 

-Ampersand  (2/6)  is  not  used  for  writing  source 
programs,  except  as  the  last  character  of  a 
line  if  that  fine  is  to  be  continued  on  the  next 
line. 

PLfl  - In  position  2/1,  the  exclamation  point  is  re- 
placed by  a vertical  bar  for  OR. 

- In  position  5/14,  the  circumflex  is  replaced 
by  the  symbol  shown , for  NOT. 

-if  you  have  to  use  your  terminal  for  both  PLfl 
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and  some  other  programming  language, 
forget  that  foolishness.  You  can  get  by  with 
the  exclamation  point  as  ORt  and  the  circum- 
flex as  NOT.  The  important  point  in  source 
program  interchange  is  to  have  the  encoded 
representations  of  the  characters  exchanged 
correct  ty. 

(all)  -Although  the  character  BLANK  (space)  is 
shown  as  the  flagged  lower  case  in  the 
FORTRAN  and  PL/I  sets , there  is  no  printing 
graphic  to  indicate  it.  For  ail  practical  pur- 
poses, it  is  really  the  Space  of  ASCII  (2/0). 
-Four  of  these  five  languages  (not  A PL)  have 
the  shown  in  214.  When  the  International 
Reference  Version  of  the  code  is  used , this 
becomes  the  universal  currency  symbol, 
which  is  also  acceptable. 

-Minimal  BASIC  uses  which  is  the  Inter- 
na tionaf  Reference  Version  symbol.  The  na- 
tional symbols,  such  as  the  English  pound 
sign , are  also  acceptable , 

ASCII  AND  MEDIA 

ASCII  and  Punch  Cards 

Reading  and  punching  equipment  for  punch  cards,  be- 
ing very  mechanical,  is  so  expensive  that  microcomputer 
people  are  unlikely  to  use  them.  So  you  might  ask  why 
we  bother  here  with  the  representation  of  ASCII  on  this 
medium?  I can  think  of  at  least  three  reasons: 

•A  scientist  at  the  U.S.  National  Bureau  of  Standards 
said  once  that  if  punch  cards  were  on  the  way  out,  it 
was  the  only  product  he  ever  saw  dying  on  an  upward 
usage  curve.  Thus  they  are  likely  to  be  around  for  a long 
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ISO 

ECMA 

ANSI 

FIPS 

PUB 

CSA 

BS 

AS  CCITT 

J IS  60ST 

Hollerith  Punched 
Card  Code 

1679 

2021 

44 

X3. 26-1 970 
$4.25 

14 

Z243.14 

.36 

4636/3 

/4 

1063 

Track  Assignment  - 
25.4  mm  Perf.  Tape 

1113 

10 

X3. 6-1965 
$3.00 

2 

Z243.8 

3880/3 

1062 

C6221 

Track  Assignment  - 
12.7  mm  Mag  Tape 
200  cpi  NRZI  9-track 

1862 

5 

X3. 14-1973 
$3.25 

3968 

1008 

Track  Assignment  - 
12.7  mm  Mag  Tape 
800  cpi  NRZI  9-track 

962 

1863 

12 

X3. 22-1973 
$3.75 

3-1 

4503/1 

1009 

C6222 

Track  Assignment  - 
1 2.7  mm  Mag  Tape 
1600  cpi  PE  9-track 

3788 

36 

X3. 39-1973 
$3.75 

25 

4503/2 

Track  Assignment  - 
12.7  mm  Mag  Tape 
6250  cpi  GCR  9-track 

DP 

5652 

X3. 54-1976 
$5.25 

50 

Labeling  & Fi  le 
Structure  - 12.7  mm  MT 

1001 

13 

X3. 27-1977 
(unpriced) 

Z243.7 

4732 

1068 

Track  Assignment  - 
Magtape  Cassette 
3.81  mm,  32  bpmm 

3275 

3407 

34 

X3. 48-1977 
$5.75 

51 

5079/1 

Labeling  & File  Struct. 
3.81  Magtape  Cassette 

- DIS 
4341 

41 

Track  Assignment  - 
6.35  mm  Cartridge  Tape 
64  bpmm  PE 

DIS 

4057 

46 

X3. 56-1977 
$4.24 

Table  la.  Standards  for  ASCII  on  Physical  Media. 


ISO 

ECMA 

ANSI 

FIPS  CSA  BS 

AS  CCITT  J IS  GOST 

PUB 

Bit  Sequencing  in 

X3. 15-1976 

16-1 

V.4 

Serial  Transmission 

S3. 00 

X.4 

Char.  Structure  & Parity 

X3. 16-1 976 

17-1 

V.4 

Sense  - Serial-by-Bit 

$3.50 

X.4 

Char.  Structure  & Parity 

X3. 25-1976 

18-1 

V.4 

Sense  - Paral lel-by-Bi t 

S3. 50 

X.4 

Procedures  for  Using 

1745 

16 

X3. 28-1976 

Z243.13  4505/1 

1484/1 

Commun.  Control  Chars. 

$10.50 

Message  Heading 

1745 

X3. 57-1977 

Formats 

S5.25 

Advanced  Data  Commun. 

BSR 

Control  Procedures 

X3.66 

Table  1b. 

Standards  for  ASCII  in  Communications. 
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time,  and  you  may  need  to  transfer  some  of  those  files 
to  other  media  that  you  do  use. 

•There  is  some  likelihood  that  microcomputers  could  be 
used  in  the  reading  and  punching  equipment  itself,  to 
make  it  less  expensive. 

•ASCII  users  are  going  to  be  confronted  for  a while  yet 
with  one  of  the  several  versions  of  IBM’s  EBCDIC,  and 
the  punch  card  assignments  provide  the  only  legitimate 
link  for  conversion  of  EBCDIC  files  to  ASCII. 

So  Figure  6 defines  the  hole  patterns  for  the  binary  en- 
codings. And  Figure  7 defines  the  encodings  for  the 
hole  patterns.  Don't  worry  about  the  inconsistency  in 
the  relationships.  Nothing  can  be  done  about  it  now, 
because  it  started  with  Herman  Hollerith’s  first  U.S. 
Census  machines  in  1890.  At  first  only  digits  and  + and 
- signs  were  used.  Then  the  code  was  expanded  to  the 
upper  case  alphabet.  And  other  special  characters  for 
commercial  use.  When  FORTRAN  came  along  in  1964,  it 
turned  out  that  the  limited  capability  of  the  subset  of  a 
6-bit  set  would  not  permit  the  graphics  needed  for  scien- 
tific work.  For  a long  while  there  were  dual  graphic  rep- 
resentations for  several  of  the  punch  card  code  combina- 
tions, and  this  carried  over  into  printer  chains,  and  so  on. 

The  only  logic  that  the  patterns  follow  is  that  they  do 
or  do  not  have  a punch  from  among  these  six  possibilities: 
12-punch  (top  row) 

11-punch  (next  to  the  top  row) 

0-punch 

8- punch 

9- punch  (bottom  row) 

a punch  from  among  the  digits  1 through  7 
Including  the  no-punch-at-all  combination  (NUL),  this 
gives  256  combinations,  just  right  for  the  8-bit  code. 
Although  ASCII  was  technically  only  a 7-bit  code  at  the 
time  this  rule  was  formulated,  it  was  felt  necessary  to 
plan  ahead  a little. 

ASCII  and  Magnetic  Tape 

Figure  8 gives  a compact  representation  of  several 
relationships,  among  which  is  the  assignment  of  ASCII 
bit  pattern  to  9-track  magnetic  tape.  The  jumbled  assign- 
ment may  remind  you  of  the  "firing  order"  for  the  cylin- 
ders of  an  automobile  engine.  In  fact,  we  used  to  call  it 
just  that.  It  was  intentional  for  increased  reliability.  As 
in  so  many  cases,  better  technology  has  removed  the 
need  for  peculiar  design,  but  the  assignments  are  un- 
changeable because  of  data  file  investment. 

There  is  no  parallelism  in  recording  and  reading  on 
cassettes  and  cartridges.  The  ASCII  bits  are  recorded 
serially  in  the  track.  Thus  Figure  8 does  not  consider 
these  media. 


^feed 

hole 

track  of  3 track 

3 2 1 paper  tape 

(bi  is  the  first  bit 

b3  bi  sent  in  serial  trans 

» mission,  then  bj,  etc. 

t i + to  bt  (bB),  then  parity) 

18  2 

channel  of  9-track 
Figure  8.  magnetic  tape 


ASCII  and  Communications 
Not  only  is  the  topic  of  ASCII  and  communications  a 
very  complex  and  large  dissertation  for  this  article  — it 
is  also  undergoing  substantial  rethinking,  enlargement, 
and  invention.  You  will  have  to  follow  on  your  own  the 
workings  of  the  CCITT,  the  various  networking  systems 
of  the  several  large  and  many  small  manufacturers  of 
computer  systems,  and  the  offerings  of  the  common  car- 
riers — either  on  the  local  distribution  system  (via  ATT) 
or  direct  distribution  (via  Satellite  Business  Systems). 

Many  of  the  existing  standards  are  listed  in  Table  1b. 


Many  more  are  under  development.  Arguments  are  rag- 
ing internationally  on  the  merits ‘of  packet  switching, 
byte  protocols,  value-added  systems,  open-working  sys- 
tems, tariffs,  data  movement  across  national  borders, 
the  X.25  protocol,  etc.,  etc.  ATT  is  offering  a new  service 
because  they  suddenly  discovered  data-undervoice 
(DUV).  All  I can  tell  you  now  is  that  it  is  all  based  upon 
ASCII,  and  the  proposed  protocols  are  all  dependent 
upon  the  ASCII  control  characters  in  stick  0 and  1.  it  will 
take  years  for  this  to  shake  out,  and  for  now  all  one  can 
do  is  get  on  the  CB  EM  A mailing  list  (see  reference,  Part 
I,  INTERFACE  AGE,  May,  1978). 

ASCII  AND  THE  METRIC  SYSTEM 

The  full  ASCII  graphic  set  (both  cases)  is  sufficient  to 
indicate  all  symbols  and  prefixes  of  the  SI  (international 
System  of  Units,  the  new  metric  system),  with  three  ex- 
ceptions. They  are  the  Greek  letters  "omega"  for  “ohm”, 
and  "mu”  for  "micro”,  and  the  degree  symbol  for  Cel- 
sius temperature.  These  three  characters  will  be  provid- 
ed in  8-bit  ASCII  (see  Part  III,  ntext  month).  Meanwhile, 
for  these,  and  also  for  such  equipment  that  has  only  a 
single  case,  there  is  a standard  way  of  representing  the 
St  units  and  prefixes.  This  is  given  in  International  Stan- 
dard 2955,  "Representations  of  Sf  Units  and  Other  Units 
for  Use  in  Systems  with  Limited  Character  Sets",  and 
also  in  American  Standard  X3.50-1976. 

To  keep  the  record  straight,  let's  first  look  at  the  char- 
acters used  for  the  prefixes.  They’re  shown  in  Table  2, 
which  indicates  multiples  from  10  to  the  - 18  up  to  10  to 
the  + 18: 


10  + i 

i 

io  - i 

exa  (E) 

18 

alto  (a) 

peta  (P) 

15 

fern  to  (f) 

1 tera  (T) 

12 

pico  (p) 

! giga  (G) 

9 

nano  (n) 

mega  (M) 

6 

micro  (^) 

i kilo  (k) 

3 

milli  (m)  i 

hecto  (h) 

2 

centi  (c) 

deka  (da) 

1 

deci  (d) 

Table  2.  Metric  Prefixes 


Above  3 there  are  no  powers  except  multiples  of  3.  This 
practice  breeds  better  comprehension,  like  marking  off 
three’s  in  writing  numbers  of  many  digits.  Also,  as  a 
memory  convenience,  all  symbols  are  upper  case  for 
powers  greater  than  + 3.  And  there  are  no  conflicts  with 
the  symbols  for  the  units  of  measurement, 

Now,  again  for  the  record,  here  are  the  ASCII  charac- 
ters) used  as  symbols  for  the  units: 


A 

ampere 

cd 

candela 

Bq 

becquerel 

d 

day 

C 

coulomb 

g 

gram 

°C 

degree  Celsius 

h 

hour 

F 

farad 

! 

litre 

Gy 

gray 

Im 

lumen 

H 

henry 

lx 

lux 

J 

joule 

micro 

K 

kelvln 

m 

metre 

N 

newton 

min 

minute  (time) 

Q 

ohm 

mol 

mole 

Pa 

pascal 

rad 

radian 

S 

siemens 

3 

second  (time) 

T 

tesla 

sr 

steradian 

V 

volt 

t 

tonne/metric  ton / 

w 

watt 

megagram 

Wb 

weber 

Table  3.  Metric  Units 


Table  3 shows  the  rules  clearly.  Units  not  named  after 
people  are  alt  lower  case,  as  shown  in  the  righthand  col- 
umn (although  I do  know  a Mr.  Day).  In  the  lefthand  col- 


reven 

parity 

8 7 6 5 41 

tin 

ba  bj  b*  bi  b+ 

1 1 1 1 1 

4 7 6 5 3 9 

odd  parity 


70  INTERFACE  AGE 


JUNE  1978 


umn  are  the  units  that  are  named  after  people.  The 
names  of  the  units  are  not  capitalized  at  ail,  but  the  sym- 
bols begin  with  an  upper  case  letter. 

I said  previously  that  there  were  no  conflicts  between 
unit  and  prefix  symbols.  But  you’ve  probably  noticed  "d" 
for  both  “day”  and  "deci",  “h”  for  both  "hour”  and  “hec- 
to”,  "m"  for  both  “metre”  and  “milli”,  and  ”T”  for  both 
“tesla”  and  “tera”.  OK.  But  there  isn’t  any  confusion  in 
actual  usage,  because  the  prefix  precedes  the  unit: 

dd  is  a deciday  (2.4  hours) 
hh  is  a hectohour  (100  hours) 
hH  is  a hectohenry  (but  don't  ever  use  the  term) 
mm  is  a millimetre 

Mm  is  a megametre  (1/300  the  speed  of  light) 

IT  is  a te  rates  la  (Wow!) 

I am  not  suggesting  that  the  prefixes  should  be  ap- 
plied to  other  than  the  primary  metric  units  (the  second 
is  the  primary  time  unit;  hour  and  day  are  not),  even 
though  the  timesharing  system  I customarily  use 
figures  my  time  in  millihours.  But  when  you  get  accus- 
tomed, the  prefixes  are  very  valuable  in  other  ways.  For 
example,  an  American  b'iliion  is  a kilom i! lion,  whereas 
the  British  billion  is  a megamillion!  And  my  metric  teach- 
ing program  understands  such  things  as  kilofathoms. 

The  "space”  character  is  also  vital  to  correct  SI  usage. 
It  must  occur  between  values  and  units,  like  123.6  mm, 
and  22  °C. 

And  don’t  forget  another  peculiarity  of  ASCII  as  an  In- 
ternational alphabet;  (1/14)  is  absolutely  not  defined  as  a 
“decimal  point”  (nor  is  it  defined  as  "period”,  which  in 
the  United  Kingdom  is  “fuli  stop”).  For  most  of  the  rest 
of  the  world,  the  comma  (1/12)  is  the  decimal  marker,  and 
the  period  is  used  to  mark  off  threes.  That’s  why  the  recom- 
mended practice  for  marking  off  threes  is  to  use  the 
space,  not  either  comma  or  period.  E.g.,  “1  234  567  mm”. 

To  save  you  the  bother  of  looking  up  the  standards  for 
use  with  limited  character  sets,  here  is  the  algorithm: 

1.  if  you  have  ASCII  with  both  cases  of  alphabet,  the 
three  missing  symbols  are  handled  as: 

ohm  for  £3 

Cel  (initial  cap)  for  °C 

u (lower  case)  for  ^ (micro) 

2.  If  you  have  only  one  case  of  alphabet  (either  upper 

or  lower),  use  it,  and  these  three  replacements 
remain  as: 

OFIM  ohm 

CEL  or  cel 

U u 


And  in  addition: 


S (siemens) 

SIE 

sie 

h (hour) 

become  HR 

or 

hr 

t (tonne) 
Examples: 

TNE 

tne 

16  UOHM  is  16 

373.15  K = 100  Cel 

Notice  that  no  plurals  are  used  in  symbol  combinations 
— MICROOHMS,  but  UOHM. 

ASCII  AND  KEYBOARDS 

Technically,  a keyboard  is  an  ASCII  keyboard  if  it  gen- 
erates the  proper  codes  for  the  full  set  of  ASCII  graphic 
and  control  characters.  Moreover,  none  of  the  graphic 
characters  should  have  any  control  properties. 

There  are  many  types  of  special  keyboards  — Dvorak, 
a two-sided  one  used  like  an  accordion  with  the  hands  in 
a vertical  plane,  Touch-Tone  and  its  derivatives,  etc. 
There  are  no  formal  standards  to  relate  these  keyboards 
to  ASCII.  For  typewriter-style  keyboards,  however,  there 
are  two  versions  given  in  the  American  National  Stan- 
dard. One  is  derived  from  the  usual  electric  typewriter 
keyboard,  the  other  is  called  the  "bit-paired”  keyboard. 
Only  the  bit-paired  keyboard  will  be  shown  and  discussed 
here,  because  the  other  form  is  the  subject  of  proposals 
for  extensive  change  due  to  the  growth  of  Word  Pro- 
cessing. ANSI  Committee  X4A12  is  studying  this  now. 

The  bit-paired  keyboard  was  designed  for  minimum 
circuitry  cost.  Thus  the  "at”  symbol  (4/0)  is  paired  with 
the  accent  grave  (6/0),  “A”  (4/1)  with  "a”  (6/1),  and  “+  " 
(2/11)  with  (3/11).  Thus  the  shift  key  affects  each 
other  key  by  only  a 1 -bit  change. 

This  keyboard  is  shown  in  Figure  9.  it  is  the  inter- 
change keyboard  of  ECMA-33.  The  numbered  arrows  key 
to  the  notes  on  changes  that  would  make  this  ECMA 
keyboard  into  the  ANSI  keyboard  for  ASCII.  It  is  also 
equivalent  to  the  keyboard  of  ISO  Standard  2530-1975 
(Footnote  2). 

Notes  for  Figure  9 

1.  For  and  ANSI  keyboard,  this  key  is  put  to  the 
right  of  the  circumflex  key,  on  the  top  row  (see 
Note  6).  The  Shift  Key  is  put  in  its  place. 

2.  If  this  key  exists  and  is  available,  the  ECMA  and 
ISO  standards  put  the  underscore  here,  remov- 
ing it  from  the  "zero"  key. 

3.  The  ANSI  keyboard  of  course  puts  a "$"  here  in 
place  of  the  international  currency  symbol. 

4.  This  is  where  the  underscore  is  removed  for  the 
48-key  keyboard  (see  Note  2). 
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5.  Here  ECMA  and  ISO  show  the  " overline ” instead 
of  the  ,,tilde.n  It’s  a question  of  styling. 

6.  The  ANSI  keyboard  has  the  reverse  slash  and 
vertical  bar  here,  rather  than  between  the  shift 
key  and  “Z”  (see  Note  1). 

7 . The  ANSI  keyboard  specifies  the  underscore 
here,  in  both  shifts,  rather  than  the  positions 
shown  as  options  in  Notes  2 and  4.  Practically 
no  keyboards  follow  this.  In  fact,  as  I am  enter- 
ing this  text,  this  is  the  only  key  where  my  Info- 
ton  Vistar  deviates  from  the  ANSI  standard.  It 
has  Line  Feed  there,  with  Return  to  its  right  — a 
very  sensible  arrangement. 

Customarily,  the  Control  Key  is  also  tied  to  bit-pairing  in 
such  keyboards.  The  standards  recommend  that  charac- 
ters created  in  combination  with  the  Control  Key  should 
use  the  graphic  key  in  sticks  4 or  6 units  higher.  Thus 
“X”  (5/8)  or  “x”  (7/8)  in  combination  with  the  Control  Key 
produce  CAN  (1/8).  Unfortunately  this  also  means  that 
Control-C  generates  ETX  (0/3).  And  whereas  Control-X  as 
CAN  is  used  frequently,  to  erase  an  input  line  of  text, 
ETX  is  not  often  wanted.  Yet  it  is  a common  miskeying 
to  hit  C rather  than  X.  In  many  timesharing  systems  you 
will  get  a disconnect  rather  than  a line  delete. 

Control  and  Function  Keys 

The  so-called  “QWERTY”  arrangement  is  prevalent 
throughout  the  world.  Even  the  French  “AZERTY”  set  is 
being  considered  for  change.  But  on  top  of  these  basics 
there  are  hundreds  of  keyboard  varieties.  Some  of  them 
have  “dead  keys”  (i.e.,  the  platen  or  printing  element  is 
not  advanced  when  they  are  hit).  This  avoids  having  to 
use  BS  for  accented  letters,  but  it  also  creates  difficul- 
ties in  code  generation. 

There  are  some  general  good  practices  that  ASCII  key- 
boards should  follow.  To  facilitate  usage  by  those  exper- 
ienced with  typewriters,  all  controls  not  used  with  type- 
writers should  be  located  outside  the  customary  touch- 
typing area.  As  a specific  example,  the  Break/Interrupt 
key  should  be  located  where  it  is  a definite  effort  to 
reach  it  (not  mixed  in  with  the  keyboard).  ISO  3244  may 
be  consulted  for  these  considerations. 

Function  Keys  are  those  that  generate  sequences  of 
more  than  one  ASCII  character.  Examples  are  cursor 
keys,  Erase-to-EOL,  etc.  They  should  be  located  in  spe- 
cial clusters.  Most  importantly,  they  must  all  generate 
ASCII  codes  for  transmission  when  in  character-at-a-time 
mode.  I know  of  video  terminals  where  the  cursors  do 
not  generate  codes,  as  they  should  not  while  in  full  page 
buffered  mode;  but  they  still  operate  in  line  mode  with- 
out generating  codes.  In  this  case  the  screen  is  alter- 
able, but  there  is  no  way  of  detecting  it  in  the  computer. 

Many  keyboards  will  have  some  function  keys  that  are 
unlabeled,  for  do-it-yourself  assignment.  These  should 
also  be  clustered  separately,  and  generate  code  se- 
quences when  in  line  mode. 

ASCII  AND  DISPLAY  PRINTING 

When  ASCII  characters  are  displayed,  it  may  be  on  a 
video  screen,  paper,  or  COM  (microfiche). 

On  the  video  screen  there  are  a number  of  methods  to 
form  the  characters,  mostly  at  the  manufacturer’s  pref- 
erence. They  are  usually  at  pica  (constant-width)  spacing 
for  economy,  so  an  approximation  of  graphic  quality 
(such  as  typesetting)  is  not  obtainable.  When  lower  case 
is  available,  the  risers  and  tails  extend  above  and  below 
the  line  for  some  screens.  In  others,  they  fall  within  the 
boundary  lines  of  the  upper  case  characters.  They  may 
be  shown  in  inverse  video  (light  background  block),  or 
highlighted  by  different  brightness  or  blinking.  Controls 
for  this  work  will  be  taken  up  in  Part  III  of  this  article. 

For  paper  copy  one  usually  finds  either  direct  impact 
of  a formed  letter,  or  stylus  printing.  Either  method  is 
suitable  to  proportional  spacing  if  desired.  Recently 


there  has  been  a general  trend  toward  using  the  7x9  dot 
matrix  shapes  of  ECMA  Standard  42  for  stylus  printers. 
This  set  of  graphics  is  shown  in  Figure  10. 

For  hard  print  elements,  of  course,  one  can  get  a near- 
ly infinite  variety  of  styles  and  fonts.  There  are  only  two, 
however,  specifically  associated  with  computers  — 
OCR-A  and  OCR-B.  “OCR”  stands  for  “Optical  Charac- 
ter Recognition”,  meaning  that  the  shapes  are  so  styled 
that  a computer-controlled  scanner  can  read  the  charac- 
ters as  printed  on  paper,  and  encode  them  directly  from 
their  shapes. 

OCR-A  is  not  suitable  for  human  reading.  It’s  the  fun- 
ny looking  one  with  the  diamond-shaped  letter  “Oh.”  I 
won’t  dignify  it  by  showing  the  font  here.  It  was  thought 
formerly,  with  technology  of  that  day,  that  making 
humans  work  harder  to  read  letters  would  make  it  easier 
and  thus  cheaper  for  computers  to  read  them.  This  argu- 
ment turned  out  to  be  specious,  and  with  today’s  tech- 
nology there  is  no  need  to  use  anything  other  than  OCR-B. 

OCR-B  is  specified  in  ISO  1073/2,  ECMA-30,  and  ANSI 
X3.49.  It  is  the  font  shown  in  Figure  11.1  have  it  on  my 
IBM  golfball  typewriter  at  home,  and  on  my  daisywheel 
element  at  the  office.  So  it  should  be  available  for  most 
hard  elements,  including  the  carousel  type. 

The  first  six  rows  correspond  to  ASCII  sticks  2-7.  In 
the  first  row,  the  pound  and  universal  currency  symbol 
are  for  replacement  as  needed.  In  the  fourth  row,  the 
underline  is  discontinuous;  a continuous  form  is  shown 
in  the  auxiliary  set.  This  set  also  contains  a matching  ac- 
cent acute  instead  of  single  quote,  the  real  circumflex 
(not  an  up  arrowhead),  a cedilla,  and  an  “m”  of  better 
proportion.  □ 
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Figure  11.  ' 

Footnotes 

1.  With  the  distribution,  ECMA  said  “ECMA-53  is  an  attempt  to 
improve  portability  of  programs.  It  links  the  language  char- 
acter sets  defined  by  the  language  standards,  their  coded 
representatives  by  means  of  the  7-bit  code  and  the  imple- 
mentations on  data  carriers  (punched  tape,  punched  cards, 
magnetic  tape  and  magnetic  tape  cassettes  and  cartridges). 
It  is  a standard  of  a new  type  in  which  already  standardized 
features  are  assembled  in  a new  standardized  combination 
aimed  at  supporting  interchange  and  decreasing  implemen- 
tation dependency.” 

2.  ISO  2530  is  for  the  alphanumeric  area  of  the  keyboard  only. 
It  is  augmented  by  ISO  3243-1975  — Keyboards  for  Coun- 
tries whose  Languages  have  Alphabetic  Extenders,  Guide- 
lines for  Harmonizations,  and  also  by  ISO  3244-1974  — Prin- 
ciples Governing  the  Positioning  of  Control  Keys  on  Key- 
boards. 

The  fact  that  these  are  “guidelines”  and  “principles”  indi- 
cate the  complexity  of  the  subject.  Typewriter  manufac- 
turers now  supply  over  a hundred  different  keyboard  arrange- 
ments, as  their  catalog  will  indicate. 
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BVTE  SHOP.  # 3E 


Annouces: 


•14s 

CALL  1-(803)-771-7824  TO  ORDER 
OR  WRITE 


BVTE  SHOP  #32 

1920  Blossom  St.  Columbia,  S.  C.  29205 


100%  MONEY  BACK  GUARANTEE:  If  you  are  not  happy  with  this  pur- 
chase from  the  BYTE  SHOP  #32  - you  may  return  it  un-used  within  5 days 
for  a complete  refund. 


OR 

VISA  & MASTER  CHARGE  WELCOME 


If  you  are  bargain  hunting,  write  for  our  Discounted  Clearance  Specials. 
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1.  Start  here 

North  Star  Horizon 

the  applications  computer 
Here’s  the  hot  one!  North  Star’s  hl-performance 
Z-80  computer.  Integrated  floppy  disk  memory, 
extended  BASIC,  double  the  power  of  the  8080. 

All  you  need  is  the  Soroc  and  a printer  to 
complete  your  hardware. 

• Z-80  processor 

• fully-slotted  motherboard 

• 2 serial  & 1 parallel  port 

• 16K  RAM  memory 

• Add’l  drive,  $425  assld. 

Add'l  16K  memory,  $400  assld.  $1899* 

assld. 


also  available  as  kft. 
call  for  low  prices 


(reg.  $2089 
as  configured) 


$895* 

(reg.  $995) 


2.  Add  a Soroc 

Soroc  IQ  1 20 

buy  now  and  save  $100 
The  text  editing  video  terminal  with  a multiple  of 
features.  Fully  assembled  and  tested.  Upper  & lower 
case,  24  x 80  display. 

• 10  key  numeric  pad  & auxiliary  port 

• auto  repeat,  tabbing,  addressable  cursor 

• field  protect  with  dual  intensity 


3.  Select  your  application 

Autoscribe™ 

Designed  for  legal  document  preparation. 
Ideal  for  any  office  where  letter  typing, 
manuscript  and  document  preparation  is  a 
chore.  The  easiest  to  use,  terminal-oriented, 
80  x 24,  microprocessor-controlled  word 
processor  available.  Complete  user 
documentation  ($25  separately).  **  |»  a 

* easy  to  learn 

* unlimited  document  Length  e .(with 

* extended  edit  capability  / Splnwrlter) 


Rentmaster » 

Developed  by  a real  estate  property 
manager  to  cut  his  clerical  work  by  90%! 
RentMaster  is  a financial  package  designed 
to  handle  all  your  receipts  and  disburse- 
ments- Generate  monthly  reports  for  each 
building.  Update  collection,  create  check 
deposit  log.  Complete  user  documentation 
($25  separately).  ~ 

• monthly  owner’s  statement^  $450 


• delinquencies  by  date 

* tenant/rent  worksheet 
on  command 


(with  Tl  810  or 
Centronics  779) 


Bookkeeper 


Created  by  a CPA  who  was  tired  of  pencil- 
pushing and  long  turnaround  times.  Here’s 
a software  package  that  performs  virtually 
all  basic  accounting  write-up  functions.  And 
you  control  it.  Complete  user  documenta- 
tion ($25  separately). 

• department  and  consol- 
idated statements  . 

• g/l,  chart  of  accounts  $550 

• payroll  earnings  & tax  (with  Tf  810) 
reports 


Mai  I room™ 

Used  by  MicroWorld  to  maintain  customer 
mailing  lists  because  it  is  simple  to  use,  yet 
loaded  with  flexibility  and  sophisticated 
indexing.  Prints  status  reports,  too! 
Complete  user  documentation  ($15 
separately). 

* manage  over  500  names 
per  diskette 

* sort  and  print  labels  on 
multiple  keys 

* give  bundle  listings  and 
postal  rates 


$100 

(with  any  printer) 


SYSTEMS  THAT 
WORK  FOR  YOU 


4.  Pick  a Printer 

Integral  Data  Systems  Printer 

low  cost,  professional  performance 


$749’ 


Meet  the  IP-125.  Ideal  where  you  need  a space- 
saving hard  copy  printer  for  your  office.  Micro-  f re9' 

processor  controlled,  uses  8Va"  roll  or  fan-fold 
paper.  Instantaneous  print  rate  to  100  cps; 
sustained  speed  of  50  cps.  Just  24  lbs. 

* upper,  lower  case  ■ 7 x 7 dot  matrix 

• RS232  serial  interface  * 256  char,  multiple  line  buffer  • tractor  feed  option  $150 


$1295* 

reg.  $1495 


r7||||||-j..'i«n 


Oem  Serial  Centronics  779 
with  tractors 

only  from  MicroWorld 

Newest  and  lowest-cost  member  of  the  Centronics  user- 
oriented  700  Series  printers.  The  simple  alternative  to  more 
expensive,  more  complex  printers. 

* user-selectable  serial  and  parallel  interface 

• tractor  feed  included 

• 60  cps  print  speed,  unidirectional 

* 80  to  132  char,  selectable,  per  line 


.VS-  -s 


$1895 


Texas  Instruments  Impact  Printer 

don’t  wait  240  days  from  TI  — call  MicroWorld  for 
guaranteed  scheduled  delivery 

TI  s new  810  multi-copy  impact  printer.  Prints  up  to  440  lines 
per  minute  because  of  its  unique  look-ahead  bi-directional 
feature,  controlled  by  an  on-board  microprocessor. 

* 150  cps,  110  to  9600  baud  switchable 
■ includes  tractor  feed 
RS232  serial  interface 


NEC  Spinwriter 

20%  faster,  50%  longer  life,  10%  quieter 
. . , than  Diablo-type  impact  printers.  Micro- 
processor-controlled, tractor  feed,  camera-ready 
print  quality,  forms  control,  proportional  spacing, 
bi-directional  printing,  operator-interchangeable 
standard  & foreign  language  type  fonts. 

• 50  million  char,  between  failure 

• 55  cps  print  speed,  RS232  interface 

• graphics  with  5760  points  per  square  inch 

• rapid  snap-in  cartridge 


(Available  only  with  sysfi 


$3,235 


5.  Call  today!  micro  \ | QR1  fl 


CIRCLE  INQUIRY  NO.  77 


1425  W.  12th  PI. 
Tempe,  AZ.  85281 


602-894-1193 


MicroWorld  {formerly  Byte  Shop  Mail  Order)  is  a division  of  The 
Phoenix  Group,  Inc.,  which  operates  five  retail  computer  stores  and 
the  nation’s  largest  computer  wholesale  business.  MicroWorld  has 
the  resources  1o  serve  you.  Cali  or  write  for  all  your  computer  needs. 

* plus  shpg.  & hdlg. 

New  Byte  Shopper  Guide  Vol.  ML  $3.95  (includes  $1.00  postage) 


See  us  at  NCC  ‘78  Personal  Computing  Festival  Booths  41  & 42 
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By  Donald  A.  Burns  and  Milton  C.  Hubatka 

Space  Byle  Corporaiion 
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BACKGROUND 

When  Space  Byte  entered  the  microcomputer  industry, 
the  market  was  virtually  undefined*  The  hobbyist  was  still 
the  primary  buyer  of  micro’s.  However,  there  was  a great 
deal  of  excitement  being  generated  over  the  possibilities, 
of  using  the  microcomputer  in  business  environments. 

Although  the  hardware  technology  existed,  there  was 
a missing  link.  The  missing  fink  was  of  course  applica- 
tion software.  Without  totally  user  defined  application 
software,  the  micro  was  destined  to  be  nothing  more 
than  a magnificent  toy* 

After  analyzing  the  situation  and  determining  what 
was  available,  we  were  able  to  make  the  decisions 
necessary  to  direct  the  course  of  our  system  design* 


We  were  also  adamant  about 
providing  application  software  to 
make  the  machine  perform 
for  a small  business  . . . 


DEVELOPING  THE  SYSTEM 

Space  Byte  was  able  to  capitalize  on  an  outburst  of 
technology  by  the  leading  semiconductor  manufacturers 
— namely  the  4K  static  RAM,  which  allowed  us  to  pro- 
duce the  first  16K  fully  static  memory  on  the  market*  * * 
the  16K  Space  Byte.  ^Shortly  thereafter,  we  introduced  the 
Space  Byte  8085  CPU,  a single  card  S-1Q0  computer.  This 
card  is  capable  of  supporting  ail  of  the  peripherals  neces- 
sary for  a disk  based  business  computer  which  includes, 
CRT,  printer  and  iCOM  flexible  disk  drive  system* 

Packaging  and  software  seemed  to  be  our  next  hurdle* 
We  wanted  to  depart  from  the  normal  table  top  assort- 
ment of  black  boxes,  terminals,  and  printers.  We  were 
also  adamant  about  providing  application  software  to 
make  the  machine  perform  for  a small  business,  speci- 
fically the  first  time  user. 

The  solutions  seemed  obvious.  The  software  group 
began  writing  application  modules  in  BASIC*  Simultane- 
ously, we  prototyped  a floorstanding  mainframe  which 
resembled  a mini,  measuring  30  x 30  x 18,  This  main- 
frame was  capable  of  housing  up  to  four  8”  disk  drives 
and  several  separate  card  cages,  to  support  multi-user 
applications.  It  was  dubbed  the  “Space  Mate*"  We 
brought  it  to  the  personal  computing  expo  in  Chicago, 
last  October,  and  the  response  was  somewhat  encour- 
aging; however,  it  wasn't  a winner  in  our  minds. 

Although  our  solution  to  the  mainframe  was  a depar- 
ture from  the  competitive  norm,  it  was  diametrically  op- 
posed to  our  product  design  philosophies  of  high  dens- 
ity packaging*  There  had  to  be  a better  answer,  but  it 
wasn't  at  our  fingertips.  The  application  software  writ- 
ten in  BASIC  ran  very  slow,  (even  with  the  50%  increase 
in  speed  of  the  8085  processor.)  It  consumed  too  much 
memory  and  it  was  very  difficult  to  make  ail  of  the 
modules  interact.  Both  projects  were  abandoned. 


THE  SECOND  TIME  AROUND 

We  regrouped*  There  was  only  one  alternative  to  the 
application  software  and  that  was  to  start  from  scratch, 
this  time  using  assembly  language.  It  was  indeed  an  ambi- 
tious undertaking,  but  the  rewards  endless*  Concurrent- 
ly, John  Munsey,  chief  of  engineering,  looked  down  at  the 
stand  his  Hazeltine  1500  was  sitting  on  and  screamed, 
“My  God,  Tve  been  sitting  on  it  for  a year.”  John  had 
come  up  with  the  answer  to  the  packaging  problem: 
A terminal  mounted  mainframe  which  is  a high  density 
natural,  and  could  only  be  achieved  with  a single  card 
computer*  The  aesthetics  of  the  Hazeltine  1500  always 
excited  us,  and  the  modular  terminal  mounted  main- 
frame would  enhance  both  its  appeal  and  entire  system 
serviceability.  Additionally,  the  mainframe  ventilates 
the  Hazeltine  to  provide  it  with  forced  air  cooling.  Mount- 
ing the  iCOM  disk  vertically  on  the  base  of  the  machine 
stand  was  a natural,  keeping  it  integrated  with  the  com- 
puter, short  of  building  it  into  a desk  — that  in  itself  is  a 
tremendous  cost  advantage. 

We  prototyped  two  machines  and  previewed  them  at 
Micro  Business  78,  Pasadena,  California,  sponsored  by 
INTERFACE  AGE*  The  response  was  staggering,  for  not 
only  was  it  the  only  modular  business  computer  at  the 
show,  complete  with  application  software,  it  was  priced 
at  less  than  half  of  anything  comparable. 

ESTABLISHING  THE  SOFTWARE 

Although  the  machine  is  very  aesthetically  pleasing, 
the  key  is  the  assembly  language  “BIZPAK.”  It’s  short 
for  Business  Interactive  Disk  Based  Application  Soft- 
ware Package,  and  it  is  supplied  free  of  charge  with  the 
purchase  of  a system*  We  do,  however,  charge  a $10  per 
month  — mandatory  first  year  — software  maintenance 
contract,  renewable  yearly*  In  accordance  with  the  con- 
tract, Space  Byte  will  provide  at  least  two  updates  per 
year,  whether  it  be  a bug  fix  or  the  release  of  a new 
module*  Updates  beyond  the  two  are  provided  for  a 
modest  copying  and  shipping  charge* 

When  a business  end  user  makes  the  decision  to  pur- 
chase a computer  system,  he  has  two  choices  available 
regarding  software*  One,  he  can  buy  hardware  and  hire  a 
programmer  to  write  the  application  package  to  his  spe- 
cifications, assuming  that  he  is  capable  of  recognizing 
them.  Or  two,  he  can  accept  a “canned”  package  from 
the  manufacturer,  and  adapt  his  bookkeeping  practices 
to  the  computer.  The  latter  is  the  approach  we  chose  to 
offer.  We  felt  this  provided  a concrete  basis  for  the  end 
user  to  acclimate  himself  and  employees  to  the  use  of 
office  automation.  As  with  any  new  bookkeeping  sys- 
tem, there  is  a certain  amount  of  compromising  to  be 
done  by  the  user.  However,  it  is  very  likely  that  his  cur- 
rent bookkeeping  practices  will  readily  adapt  to  the  BIZ- 
PAK.  We  recommend  that  users  give  themselves  at  least 
six  months  to  become  familiar  with  the  system,  before 
augmenting  with  additional  software  modules*  In  the 
event  that  the  user  needs  some  special  software  written 
to  supplement  that  of  the  BJZPAK,  source  listings  of  the 
file  structure  are  provided,  to  allow  a programmer  to  in- 
terface additional  modules*  These  additional  modules 
may  be  written  in  either  assembly  language  or  BASIC. 
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When  we  were  devising  the  architecture  of  the  BIZFAK, 
optimizing  the  disk  system  was  of  special  importance. 
Therefore  we  made  special  note  of  how  each  of  the  four 
modules:  accounts  payable,  receivable,  payroll  and 
general  ledger  — should  interact  with  each  other,  and 
how  the  files  needed  to  be  structured  to  accommodate 
this.  Using  assembly  language,  it  would  be  easy  to  write 
a very  concise,  disk  Intensive  package,  that  talked 
directly  to  the  FDOS  intrinsic  to  the  Space  Byte  8085 
CPU  system  monitor.  This  would  virtually  protect  the 
software,  in  that  the  BIZFAK  won't  run  on  any  machine 
but  the  Space  Byte  CPU.  Additionally,  we  knew  that  the 
software  package  had  to  be  entirely  user  proof.  That  is, 
it  should  be  seif  prompting,  to  allow  a complete  novice 
to  comfortably  operate  the  system.  File  maintenance 
would  have  to  be  transparent  to  the  user,  and  error 
messages  In  plain  English.  Most  importantly,  if  the  user 
does  make  an  error,  such  as  having  the  wrong  data  disk- 
ette in  the  drive,  the  computer  should  tell  him  so,  and 
not  jump  back  to  the  system  monitor,  destroying  the 
data  he  has  just  entered. 

Another  very  important  factor  ss  realizing  the  limita- 
tions of  the  microcomputer  and  its  storage  capacity.  Cer- 
tainly multi-megabyte  disks  are  available;  however,  a low 
cost  machine  must  make  use  of  what  is  available  within 
the  price  range.  It  is  for  this  reason  that  we  elected  to 
write  a report  generating  system.  Within  this  system  only 
open  invoices  or  active  accounts  are  kept  on  diskette. 
Once  an  invoice  is  paid,  an  appropriate  report  is  gener- 
ated, and  that  file  is  automatically  written  over. 

With  all  of  these  design  criteria  in  mind,  the  software 
group,  under  the  direction  of  John  Munsey,  began  crank- 
ing out  code.  First,  the  data  base  entry  and  editing  por- 
tion of  the  BIZPAK  were  written,  allowing  for  the  user  to 
enter  all  of  his  vendors,  customers  and  invoices  etc.  Once 
the  data  base  is  intact,  report  generation  can  be  done. 

The  BIZPAK  program  diskette,  which  resides  on  Drive  0, 


contains  each  of  the  program  modules  and  help  files 
with  each  of  the  program’s  menus.  Each  module  then  util- 
izes a data  diskette  in  Drive  1.  Accounts  payable,  receiv- 
able and  payroll  each  have  a scratch  file  on  the  program 
diskette  to  update  the  general  ledger.  Each  datadiskette 
for  both  accounts  payable  and  receivable  will  hold  500 
vendors  or  customers  and  2000  open  invoices.  Each 
module  is  interactive  with  the  general  ledger. 

JUST  BEGINNING 

The  Space  Byte  modular  business  computer  is  being 
marketed  through  systems  houses  and  a select  group  of 
computer  retailers  capable  of  providing  the  customer 
with  product  support  such  as  "handholdtng,51  through 
data  base  entry  and  hardware  maintenance.  The  hard- 
ware maintenance  is  supplemented  by  Space  Byte’s  over* 
night  exchange  policy  on  system  components. ‘Space 
Byte  also  generates  the  third  party  hardware  mainte- 
nance contract  between  the  retailer  and  end  user. 

With  the  addition  of  the  Space  Byte  2708/2716  EPROM 
programmer,  the  modular  business  computer  becomes 
the  modular  development  system,  which  we  feel  is  one 
of  the  most  cost  effective  alternatives  in  the  market 
place.  We  offer  two  separate  operating  systems,  both 
iCOM  FDOS  111  and  CP/M,  Each  have  many  different  alter- 
natives for  a high  level  language,  such  as  FORTRAN-80, 
disk  extended  BASIC,  and  the  soon  to  be  released 
Microsoft  COBOL, 

The  trend  in  small  business  is  leading  towards  office 
automation,  because  it  is  the  most  cost  effective  alter- 
native to  accommodate  expansion.  Even  though  many 
of  the  nation’s  leading  economists  project  a slower  U.S. 
economic  growth  rate  in  the  next  year,  many  believe  that 
the  computer  industry  will  not  be  affected  adversely. 
Consequently,  the  past  year  has  been  very  eventful  at 
Space  Byte,  and  developing  a product  line  to  keep 
abreast  of  this  fast  growing  industry  has  been  a satisfy- 
ing experience  for  our  entire  group.D 


JUNE  1978 


INTERFACE  AGE  81 


JUNE  1978 


// fustrated  by  John  Laven 


82  INTERFACE  AGE 


PART  2 — ECONOMIC  ANALYSIS  OF  A 
HYPOTHETICAL  SMALL  BUSINESS 

This  is  the  second  part  of  a four-part  series  discussing 
computer  implementation  in  the  small  business,  ad* 
dressed  to  the  small  businessman  who  often  "is  un- 
familiar  with  the  complexities  of  computers.  The  pur- 
pose is  to  provide  guidance  to  enable  the  businessman 
to  evaluate  objectively  when  the  computer  is  eco- 
nomical for  his  own  needs,  and  then  how  to  proceed. 

The  first  two  parts  discuss  questions  relating  to  when 
to  Implement  a computer,  and  the  last  two  parts  discuss 
how  to  do  so.  Part  1 presented  the  concept  of  differen- 
tial analysis  in  the  context  of  a general  discussion  of 
costs,  benefits,  and  affordability  of  computer  implemen- 
tation — as  reviewed  below.  Part  2 utilizes  these  con- 
cepts to  analyze  a specific  business.  Part  3 will  discuss 
the  selection  and  optimization  of  hardware  and  soft- 
ware, and  Part  4 will  describe  the  actual  implementation 
in  terms  of  both  capabilities  to  be  utilized  and  safe- 
guards to  be  observed, 

REVIEW  OF  PART  1 - General  Economics  of 
Computer  Implementation 

The  most  important  review  aspect  of  Part  1 was  the 
concept  of  differential  analysis,  whereby  the  projected 
differences  in  cash  flow  resulting  from  the  computer  im- 
plementation may  be  described  in  comparison  to  no  im- 
plementation. Definitions  of  differential  revenue,  expen- 
diture, and  cash  flow  were  given.  Additionally  defined 
was  the  differential  accumulated  cash  resulting  from 
the  differential  cash  flow  over  a specified  time  interval. 

The  general  economic  effects  thus  described  consist- 
ed of  a differential  accumulated  cash  which  would  de- 
cline to  a substantial  negative  value  for  several  quarters 
as  the  computer  costs  accumulated  without  compen- 
sating benefits.  Subsequently,  as  benefits  became  avail* 
able,  the  differential  accumulated  cash  would  cease  de- 
clining, then  reverse  itself  toward  the  zero,  or  amortiza- 
tion, point,  then  continue  to  rise  rapidly  with  time. 

Several  especially  interesting  features  appeared  in 
the  analysis.  The  most  surprising  was  the  realization 
that  any  delay  could  have  necessary  and  permanent 
costs,  creating  a high-risk  aspect  for  the  option  of  NOT 
computerizing.  Additionally,  the  computer  was  viewed 
as  an  investment  which  was  necessarily  viable  in  the 
sense  of  amortizing  itself.  The  only  question  was  one  of 
affordability,  in  the  sense  of  whether  the  business  could 
sustain  the  first  several  quarters  of  negative  differential 
accumulated  cash.  If  computerizing  were  not  afford- 
able, the  business  would  sustain  the  differential  losses 
as  an  unfortunate  consequence  of  under-capitalization. 

Part  1 also  gave  a detailed  analysis  ot  the  most  favor- 
able conditions  of  affordability,  achieved  by  an  appropri- 
ate balance  of  differential  revenue  and  differential  ex- 
penditure. The  estimates  of  optimum  hardware  costs 
ranged  from  $7,000  to  $10,000,  packaged  software  costs 
were  about  $2,000,  and  custom  programming  costs  were 
about  $600  per  month  for  a year.  The  estimates  of  bene- 
fits included  a saving  of  Vz  to  5 employees  and  a 2%- 
10%  increase  in  gross  profits. 

INTRODUCTION  TO  PART  2 

The  concepts,  perspectives,  and  detailed  costs  and 
benefits  described  in  Part  1 could  be  extended  and  applied 
to  any  small  business.  An  example  of  such  an  applica- 
tion is  now  given,  comprising  this  part  of  the  series. 

The  first  section  specifies  the  hypothetical  business 
data,  such  as  business  activity  and  financial  and  tax 
parameters,  together  with  a set  of  computer  costs  and 
benefits  — all  with  dollar  values. 

The  second  section  differentially  analyzes  this  busi- 
ness data  with  the  aid  of  tables  and  graphs.  The  specific 


economic  effects  upon  the  business  are  then  evaluated 
in  terms  of  both  cash  and  non-cash  quantities  such  as 
net  worth. 

The  third  section  extends  the  differential  analysis  con- 
cept to  include  a complete  differential  general  ledger, 
including  differential  assets,  liabilities,  and  equity. 

The  fourth  section  describes  consideration  for  apply- 
ing the  analysis  to  real  businesses  instead  of  hypo- 
thetical ones.  Finance  costs,  credit  limits,  return  on  in- 
vestment, and  utilization  of  capital  are  discussed,  as  are 
also  the  roles  of  intuition  and  common  sense. 

SPECIFICATION  OF  THE 
HYPOTHETICAL  BUSINESS 

Define  the  hypothetical  business  to  be  a small  incor- 
porated retail  store  with  a quarterly  gross  receipts  of 
$75,000  and  with  quarterly  expenditures,  including  all 
salaries,  amounting  to  $69,750,  leaving  $5,250  net  profit. 
Let  the  business  revenues  and  expenditures  both  grow 
at  2,5%  per  quarter  without  the  computer. 

Assume  that  the  merchandise  inventory  is  $60T00QT  also 
growing  at  2,5%  per  quarter,  and  let  $20,000  of  this  inven- 
tory be  financed  at  a 15%  annual  percentage  rate.  The 
total  equity  of  the  business  is  assumed  to  be  solely  non- 
$3t500.  The  custom  programming  will  be  acquired  at 
half  time  over  a period  of  six  months. 


Additionally,  the  computer  was 
viewed  as  an  investment  which  was 
necessarily  viable  in  the  sense 
of  amortizing  itself.  The  only  question 
was  one  of  affordability. . .whether 
the  business  could  sustain  the  first 
several  quarters  of  negative  differ- 
ential accumulated  cash. 


Lot  the  business  employ  five  persons  for  clerical, 
sales,  shipping,  and  bookkeeping  duties,  each  having  a 
salary  of  $600  per  month.  Suppose  also  that  highly  li- 
quid equity  investment  funds  are  used  to  generate  in- 
terest on  those  cash  reserves  that  the  business  cannot 
absorb  effectively.  At  the  time  of  computer  installation, 
let  there  by  equity  fund  reserves  of  $6,000,  an  excess 
cash  reserve  of  $1,000,  and  a credit  reserve  of  zero. 

The  costs  of  computer  implementation  will  be  similar 
to  those  specified  in  Part  1,  except  for  an  economy  em- 
phasis. The  hardware  cost  will  be  $6,000,  and  the  soft- 
ware cost  will  be  $1,000.  Also  assume  that  custom  pro- 
gramming will  be  limited  to  three  man-months  for  a total 
cost  of  $4h5Q0,  The  business  will  acquire  the  $7,000 
worth  of  hardware  and  packaged  software  on  a lease- 
purchase  plan  with  a 10%  deposit  and  a $175  per  month 
payment  for  three  years.  The  business  will  exercise  the 
purchase  option  after  three  years  with  a payment  of 
$3,500,  The  custom  programming  will  be  acquired  at  Vz 
time  over  a period  of  six  months. 

The  economic  benefits  expected  from  the  computer 
also  will  be  similar  to  those  discussed  in  Part  1,  except 
that  they  will  become  active  gradually,  at  a linearly  in- 
creasing amount,  throughout  the  year  interval  after 
custom  programming  is  completed.  Specifically,  it  is 
projected  that  the  computer  will  save  labor  in  invoicing, 
billing,  posting,  and  inventory  control  — ultimately  in 
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SALES  EFFICIENCY  (5%  increase  in  sales  # same  overhead* 
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the  amount  of  one  employee.  Project  also  that  improved 
inventory  management,  enabled  by  an  analysis  of  past 
and  present  sales,  will  increase  turns  ratio  by  20%  over 
the  year  interval.  Sales  management  also  will  improve 
by  using  an  analysis  of  sales  personnel  performance 
and  advertising  effectiveness,  together  with  motiva- 
tional programs  and  client  follow-ups.  Assume  that, 
without  an  increase  in  overhead,  an  increase  of  5%  of 
gross  receipts  can  be  efected  over  and  above  the  normal 
growth  of  the  business  without  the  computer.  Addition- 
ally, it  is  anticipated  that  improved  task  management 
will  increase  operating  efficiency  — or  reduce  overhead 
without  affecting  sales.  This  might  be  achieved  through 
elimination  of  non-essential  tasks,  through  achievement 
of  deadlines  and  payment  schedules,  and  through  utili- 
zation of  improved  financial  strategies  enabled  by  analy- 
sis of  business  activity  and  potentials.  Assume  that 
overhead  is  reduced  by  3%  ultimately,  in  comparison  to 
the  non-computer  option,  without  affecting  sales. 

These  costs  and  benefits  are  typical  of  what  the  aver- 
age businessman  might  encounter  and  expect  with  a 
computer  implementation.  The  next  step  is  to  analyze 
this  raw  data  to  evaluate  the  economic  impact  upon  the 
business  and  ultimately  to  determine  the  affordability  of 
the  computer. 

ANALYSIS  OF  THE  BUSINESS 

Differential  analysis  is  now  applied  to  this  data.  As 
discussed  in  Part  1,  differential  revenues,  expenditures, 
cash  flow,  and  accumulated  cash  must  be  calculated. 
Such  calculations  are  now  presented,  supported  by 
Tables  1 through  8,  and  depicted  by  Figures  1 and  4. 

Differential  Revenue 


As  the  computer  is  phased  into  operation,  sales  effi- 
ciency increases  linearly  each  successive  quarter  dur- 
ing the  following  year  interval.  The  difference  in  revenue 
over  the  NO-COMPUTER  option  starts  with  a 1.25%  dif- 
ference at  the  end  of  the  third  quarter  (at  Q3),  and  ends 
with  a 5%  difference  at  the  end  of  the  sixth  quarter  (at 
Q6).  The  cost  of  goods  sold  is  calculated  at  60%  of  the 
improved  revenue,  and  overhead  remains  identical  to  the 
NO-COMPUTER  option.  The  expenditure  is  then  calculated 
as  the  sum  of  overhead  and  cost  of  goods  sold,  whence 
profit  for  the  WITH-CGMPUTER  option  is  calculated.  The 
differential  revenue  is  the  improvement  in  profit  from 
using  the  computer,  indicated  in  the  last  column. 

The  labor  savings  are  presented  in  Table  2,  depicting 
the  cost  of  labor  such  as  clerical,  bookkeeping,  sales, 
and  shipping  personnel,  At  the  salary  of  $600  per  month 
for  five  employees,  the  quarterly  costs  are  $9,000  with 
the  NO-COMPUTER  option.  The  W!TH*COMPUTER  option 
assumes  no  labor  savings  until  after  custom  program- 
ming, similar  to  the  previous  analysis.  Also,  similarly,  the 
labor  savings  increase  linearly  throughout  the  following 
year  interval,  starting  with  V*  employee  at  Q3,  and  end- 
ing with  a 1 employee  savings  at  Q6.  The  differential 
revenue  is  the  difference  in  labor  costs  for  each  quarter. 

Table  3 depicts  the  effects  of  management  efficiency, 
whereby  revenues  with  both  the  NO-COMPUTER  and 
WITH -COMPUTER  options  remain  identical,  but  whereby 
the  overhead  ultimately  drops  3%  from  using  the  com- 
puter. In  this  calculation,  the  revenue,  cost  of  goods 
sold,  expenditure,  and  overhead  for  the  NO-COMPUTER 
option  are,  of  course,  identical  to  those  of  Table  1.  The 
WITH-CGMPUTER  option  shows  the  linear  decline  in 


The  major  categories  of  differential  revenue,  as  overhead  over  the  year  interval,  starting  with  a .75% 

described  above,  are  revenues  from  improved  sales  effi-  decline  at  Q3  and  ending  with  a 3%  decline  at  Q6.  The 

clency,  labor  savings,  improved  management  efficiency,  differential  revenue  is  the  reduced  overhead  resulting 
and  increased  inventory  management  — indicated  in  from  computerizing, 

Tables  1 through  4,  respectively.  In  each  table  is  given  The  last  differential  revenue  considered  results  from 

the  option  of  NO-COMPUTER  which  is  used  as  the  base-  improved  inventory  management  as  depicted  in  Table  4. 

line  against  which  the  WITH-COMPUTER  option  is  The  inventory  at  Q0  is  $60,000,  and  in  the  NO-COMPU- 

measured.  The  date  is  specified  by  quarter  number.  Qn,  TER  option  this  amount  increases  with  the  growth  of  the 

where  n represents  the  data  at  the  end  of  quarter  n after  business  at  2.5%  per  quarter.  The  turns  ratio  is  the  cost 

the  installation  of  the  computer  at  Q0.  of  goods  sold  divided  by  inventory,  or  a constant  .75 

The  sales  efficiency  table.  Table  1,  first  establishes  units  per  quarter.  In  the  WITH-COMPUTER  option,  the 

business  parameters  for  the  NO-COMPUTER  option.  The  inventory  turns  ratio  is  increased  linearly,  starting  with  a 

revenue  increases  at  2.5%  per  quarter,  as  specified  ear-  5%  increase  at  Q3,  and  ending  with  a 20%  increase  to 

lier.  The  net  profit  is  established  at  7%  of  gross  revenue  .90  units  per  quarter  at  Q6.  The  calculation  of  inventory 

(5,250/75,000),  and  the  expenditure  therefore  at  93%  of  is  given  by  the  formula  (inventory)  = (cost  of  goods  sold)/ 

revenue.  The  cost  of  merchandise  is  60%  of  retail,  thus  (turns  ratio).  The  cash  released  in  this  process  is  then  in- 
cost of  goods  sold  is  60%  of  revenue.  The  overhead  is  vested  in  a highly  liquid  INVENTORY  equity  fund  return- 

calculated  as  the  difference  between  expenditures  and  ing  15%  annual  percentage  rate.  This  interest  income 

cost  of  goods  sold.  The  WITH-COMPUTER  option  is  then  represents  the  differential  revenue,  since  it  could  not 

calculated,  with  the  revenue  remaining  identical  to  the  have  been  collected  without  the  improved  inventory 

NO-COMPUTER  option  until  programming  is  completed.  management.  Note  that,  for  illustration,  the  interest  on 
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DIFFERENTIAL  EXPENDITURE 


COST  OF  COMPUTER 
& PROGRAMMING 


lease  purchase  @ $1 75/month  & 6-month  custom  programming^  half  time 
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15 
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0 
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+7  0 

+53 

+ 43 

16 

3 

r ] 

0 

-75 

0 

-32 

- 107 

+ 27 

+70 

+ 53 

+ 43 

TABLE  5 


the  sum  in  the  equity  fund  is  collected  in  each  quarter 
succeeding  the  deposit  quarter,  rather  than  in  the 
deposit  quarter  itself. 

Differential  Expenditure 

The  differential  expenditures  are  limited  to  one  cate- 
gory in  this  hypothetical  business  — the  direct  cost  of 
acquisition  of  the  computer  capability,  as  depicted  in 
Table  5.  Both  hardware  and  custom  software  are  included. 

At  this  point,  plus  and  minus  signs  have  been  intro- 
duced, The  convention  used  here,  and  throughout  the 
discussion,  is  that  a plus  sign  indicates  a flow  of  cash  or 
equity  into  the  business  from  the  outside  world,  ir- 
respective of  the  labels  or  column  headings,  A minus 
sign  represents  the  opposite  flow  from  the  business  to 
the  outside. 

The  NO-COMPUTER  option  simply  consists  of  zero 
entities,  emphasizing  the  fact  that  It  is  a baseline  refer- 
ence. The  WITH-COMPUTER  option  assumes  a lease- 
purchase  arrangement  for  the  hardware  and  packaged 
software.  The  deposit  is  $700,  and  monthly  lease  pay- 
ments are  $175  per  month.  After  three  years,  the  option 
to  purchase  is  exercised  with  an  extra  payment  of  $3500 
such  that  this  sum  plus  the  initial  deposit  represent  the 
$4200  depreciated  value  of  the  computer  after  three 
years.  The  custom  programming  Is  paid  over  a period  of 
six  months  at  the  half-time  rate  of  $750  per  month,  (The 
$600  per  month  rate  specified  in  Part  1 was  based  upon 
a longer  contract,) 

Note  that  the  lease  payments  and  programming  costs 
were  considered  expenses  for  the  purposes  of  tax  deduc- 
tions, as  shown  in  table  5.  The  business  is  assumed  to 
be  in  an  effective  25%  tax  bracket.  Also  note  that  an  in- 
come tax  investment  credit  of  $280  is  taken  at  the  time 


of  purchase  of  the  computer,  spread  over  the  four  follow- 
ing quarters,  Simiiarly  taken  are  depreciation  credits. 
After  purchase,  additional  expenses  are  incurred  for 
property  tax  and  maintenance,  although  these  are  re- 
duced as  expenses  by  the  25%  tax  rate. 

These  computer  acquisition  arrangements  are  illus- 
trative of  one  choice  among  a variety  of  possibilities, 
such  as  outright  purchase,  financed  purchase,  leases 
without  purchase  options,  and  leases  with  other  time 
periods.  Alternative  custom  programming  options  may 
include  different  total  amounts  of  programming  and 
pacing.  Such  choices  are  determined  by  questions  of  af- 
fordability, of  optimizing  impact  upon  accounting 
ledgers  in  both  the  short  term  and  long  term,  and  of 
other  more  subjective  factors.  Tax  considerations  may 
be  especially  important,  as,  for  example,  the  fact  that 
custom  programming  may  be  considered  a non-tangible 
asset  to  build  equity,  rather  than  an  expense. 

Differential  Cash  Flow  and  Differential 
Accumulated  Cash 

The  foregoing  calculations  of  differential  revenues 
and  expenditures  are  summarized  in  Table  6 and  Figures 
1 and  2.  Note  that  the  differential  cash  flow  and  differen- 
tial accumulated  cash  resemble  their  generalized 
counterparts  in  Part  1,  except  that  they  now  represent  a 
specific  business  with  real  projections  and  that  they 
have  a faster  amortization. 

The  differential  revenues  listed  in  Table  6 are  taken 
from  Tables  1-4.  The  sum  of  these  quantities  is  then 
calculated  and  reduced  by  the  25%  tax  rate  to  be  con- 
sistent with  the  differential  expenditures  taken  from 
Table  5.  The  differential  cash  flow  is  the  sum  of  differen- 
tial revenue  and  expenditures,  observing  the  sign  con- 
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DIFFERENTIAL  CASH  FLOW  & 
DIFFERENTIAL  ACCUMULATED  CASH 
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ventions  already  stated.  The  differential  accumulated 
cash  is  a cumulative  total  of  cash  flow.  It  is  assumed 
that  this  accumulated  cash  is  invested  in  a GENERAL 
PURPOSE  equity  fund  returning  an  interest  at  20%  APR. 
Note  that  this  is  a higher  return  than  the  INVENTORY 
equity  fund  because  of  less  stringent  requirements  of  li- 
quidity. For  each  quarter,  the  equity  fund  interest  is 
calculated  on  the  cash  accrued  in  the  previous  quarter 
and  is  then  reduced  by  the  25%  tax  rate  before  being 
entered  into  the  table,  This  net  interest  after  taxes  is 
then  used  to  create  a corrected  version  of  the  differen- 
tial accumulated  cash. 

The  cost  of  deiay  is  calculated  by  comparing  the  accu- 
mulated differential  cash  with  the  identical  quantity  de- 
layed by  two  quarters.  The  comparison  is  calculated 
such  that  a plus  sign  indicates  a cash  surplus  by  DE- 
LAYED computerizing,  and  minus  sign  indicates  a cash 
deficit,  as  depicted  in  Figure  3.  In  this  example,  the  cost 
of  delay  exceeds  $5,000  per  quarter  of  delay  — evalu- 
ated after  four  years. 

The  net  profits  after  taxes  are  shown  in  Table  7 and 
Figure  4+  The  profits  of  the  NO-COMPUTER  option  are 
taken  from  those  of  Table  1,  then  reduced  by  the  25% 
tax  rate  to  be  consistent  with  the  differential  cash  flow 
in  Table  6.  The  WITH-COMPUTER  option  is  calculated 
by  adding  the  differential  cash  flow,  equity  fund  in- 
terest, and  NO-COMPUTER  profits.  Note  that  net  profits 
are  nearly  doubled  in  this  business  with  the  computer. 

The  equity  fund  interest  was  not  included  in  the  dif- 
ferential cash  flow,  since  its  calculation  utilized  the  dif- 
ferential cash  flow  itself.  A new  differential  cash  flow 
could  be  defined,  of  course,  to  include  the  equity  fund 
interest  — but  this  would  create  the  same  differential 
accumulated  cash  as  the  corrected  accumulation  in 
Table  6. 
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16 
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11332 
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TABLE  7 


JUNE  1978 


Business  Section 


INTERFACE  AGE  87 


The  equity  fund  technique  represents  an  extension  of 
differential  analysis  to  include  cash  equity  other  than  a 
mere  bank  account,  and  also  includes  the  concept  of  ac- 
tive cash  manipulations.  The  differential  accumulated 
cash  must  be  either  absorbed  or  supplied  by  the  cash 
equity  of  the  business,  depending  upon  sign.  The  equity 
fund  is  ideal  for  this  purpose  so  that  interest  may  be  lost 
or  collected  at  an  APR  of  15%  to  20%  or  higher.  In  real- 
ity, this  equity  fund  may  take  the  form  of  various  financ- 
ing arrangements,  investments  in  stocks  and  bonds,  re- 
payment or  utilization  of  business  loans,  or  investment 
in  the  business  itself.  In  this  example,  the  business 
return  on  investment  is  52.5%.  If  the  business  could  ab- 
sorb capital  with  maintenance  of  its  ROI,  then  it  could 
be  considered  as  an  available  equity  fund  with  a 52.5% 
APR,  replacing  the  20%  equity  fund  used  in  this 
analysis.  Indeed,  one  activity  of  business  is  the  use  of  a 
negative  equity  fund  (business  loan)  to  generate  funds 
to  invest  in  another  equity  fund  at  a higher  return  (the 
business  itself). 


A complete  projected  differential 
general  ledger  may  be  created,  as 
also  may  be  a complete  differential 
business  with  its  own  set  of  double- 
entry journals  including  accounts 
receivable,  accounts  payable, 
general  ledger,  and  inventory. 


A further  extension  of  differential  analysis  to  non- 
cash  quantities  is  considered  with  the  equity  of  the 
computer  after  purchase  at  Q13,  as  portrayed  in  Figures 
2,  3,  and  4.  This  extension  is  fully  developed  in  the  next 
section  describing  the  differential  general  ledger, 

THE  DIFFERENTIAL  GENERAL  LEDGER  & 
DIFFERENTIAL  BUSINESS 

The  differential  analysis  explained  thus  far  gives  a 
fairly  clear  picture  of  the  cash  impact  of  implementing  a 
computer,  and  also  slightly  extends  the  concept  to  ac- 
commodate cash  manipulations  and  equity. 

These  slight  extensions  suggest  the  possibility  of  a 
comprehensive  differential  analysis  not  only  for  cash  flow, 
but  also  for  assets,  liabilities,  and  equity  & net  worth, 
A complete  projected  differential  general  ledger  may 
be  created,  as  also  may  be  a complete  differential  busi- 
ness with  its  own  set  of  double-entry  journals  including 
accounts  receivable,  accounts  payable,  general  ledger, 
and  inventory.  Such  differential  analyses  may  be  created 
for  each  option  being  considered  by  the  businessman, 
evaluating  both  short  term  and  long  term  effects  upon 
the  business.  They  may  be  compared  or  combined  in 
any  desired  manner,  creating  a powerful  tool  useful  for 
precise  comparisons  of  a multitude  of  possibilities. 
Since  these  calculations  could  become  quite  complex, 
here  is  an  example  of  where  the  computer  itself  could 
be  employed  as  a tool  for  management  decisions, 

A differential  general  ledger  is  illustrated  in  Table  8. 
Note  that  it  provides  a natural  tool  for  calculating  equity, 
interest,  investment,  tax  credits,  property  taxes,  depre- 
ciation, returns  on  investment,  and  other  subtleties 
which  need  to  be  included.  The  format  is  far  more  coher- 
ent than  the  Tables  1 through  7,  even  though  the  tables 
are  sufficient. 


The  entries  in  the  differential  general  ledger  are 
chosen  to  be  consistent  with  the  tables.  For  example, 
note  that  within  each  quarter  the  sum  of  the  GP  equity 
fund  entries  is  identical  to  the  differential  cash  flow  of 
Table  6 for  the  corresponding  quarter.  The  accumulated 
sums  throughout  the  quarters  is  identical  to  the  differ- 
ential accumulated  cash.  If  the  interest  on  the  GP  equity 
fund,  entered  in  the  bank  account,  is  included,  then  the 
corrected  differential  accumulated  cash  of  Table  6 is 
achieved.  The  net  worth  and  profits  include  the  equity  of 
the  initial  deposit  and  computer  purchase,  consistent 
with  Figures  2,  3,  and  4, 

The  calculations  of  Tables  1 through  5 are  reproduced 
in  each  quarter  individually,  as  labeled.  The  NO-COM- 
PUTER  reference  values  of  sales,  overhead,  and  inven- 
tory — as  required  in  the  calculations  for  each  quarter- 
are  taken  from  the  NO-COMPUTER  values  for  the  cor- 
responding quarter  listed  in  Tables  1 and  4, 

Note  that  the  differential  general  ledger  highlights 
certain  omissions  in  the  table  calculations.  One  exam- 
ple is  that  the  interest  on  the  GP  equity  fund  is  entered 
in  the  bank  to  be  consistent  with  the  tables,  but  could 
have  been  entered  in  the  GP  equity  fund  itself  — coliect- 
ing  interest  on  the  interest. 

As  indicated  above,  the  differential  G/L  can  incorpor- 
ate effects  of  each  quarter  upon  successive  quarters. 
These  effects  are  not  easily  incorporated  into  tables,  A 
hint  of  the  difficulty  can  be  given  by  observing  that  the 
growth  rate  of  revenue  in  the  WITH-COMPUTER  option 
in  Table  1,  for  quarters  3 through  6,  is  not  exactly  the  ex- 
pected 2,5%  per  quarter.  Ideally,  all  costs  and  benefits 
would  be  defined  self-referenttally  in  terms  of  current 
operating  parameters,  rather  than  in  terms  of  an  exter- 
nal reference  of  unused  operating  parameters,  such  as 
the  NO-COMPUTER  reference  used  here  to  calculate  the 
WITH-COMPUTER  option.  In  such  a case,  the  sales,  ex- 
penditures, overhead,  and  inventory  all  would  be  accu- 
mulated quarter  by  quarter  such  that  all  effects  of  pre- 
vious quarters  would  compoundly  accumulate,  with 
amounts  quite  different  from  the  NO-COMPUTER  option 
as  used  here.  The  costs  and  benefits  then  would  be  de- 
fined in  terms  of  these  amounts,  rather  than  by  using 
the  NO-COMPUTER  references. 

However,  the  description  of  such  a self-referential  dif- 
ferential G/L  Is  beyond  the  scope  of  this  discussion. 
Fortunately,  the  extra  accuracy  of  second-order  effects 
is  negligible  except  in  cases  of  rapid  growth  rates,  high 
return  rates,  or  high  interest  rates.  A clever  use  of  the 
simpler  externally-referenced  differential  G/L  of  Table  8 
can  accommodate  simultaneous  and  accumulative  ef- 
fects, given  proper  choice  of  the  external  reference. 

One  important  feature  of  a differential  G/L  is  that  it 
renders  the  impact  of  decisions  quite  visible,  not 
camouflaged  by  irrelevant  numbers  — it  “pulls  the  sig- 
nal out  of  the  noise/'  It  also  provides  the  data  for 
employing  powerful  mathematical  techniques.  Partial 
differential  equations  may  be  used  to  study  and  opti- 
mize interactive  and  combinatorial  effects  of  multiple 
simultaneous  options.  The  calculus  of  variations  may  be 
used  to  determine  optimum  strategies  and  timing  of 
manipulations  as  time  progresses. 

Although  such  techniques  are  much  more  sophisti- 
cated than  necessary  in  the  small  business,  they  em- 
phasize the  power  and  potential  of  the  differential 
business  concept. 

CONSIDERATIONS  FOR  SPECIFIC  BUSINESSES 

This  hypothetical  business  analysis  is  an  example  of 
the  method  of  calculating  overall  economic  effects,  on 
the  assumption  that  each  contributing  expected  cost 
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This  graph  shows  the  differential  revenue  expensiture,  and  cash  flow  indicated  in  Table  6,  in  which  an  assumed  25%  lax  com- 
pensation is  included  in  all  calculations.  Quantities  accrued  by  the  end  of  each  quarter  are  assumed  to  be  operational  through- 
out fhe  quarter  for  purposes  of  defining  cash  flow  and  calculating  interest  and  return  on  investment, 


Figure  1.  Differential  Cash  Flow 
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This  graph  shows  differential  accumulated  cash  and  equity  for  the  cash  flow  of  Figure  i plus  interest.  Quantities  accrued  by 
the  end  of  each  quarter  are  assumed  to  be  operational  throughout  the  quarter  for  the  purposes  of  calculating  interest  and 
return  on  investment.  Note  that  the  initial  deposit  and  the  later  purchase  create  no  equity  losses.  Without  including  interest, 
both  curves  would  remain  slightly  nearer  0 (See  Table  6), 


Figure  2.  Differential  Accumulated  Cash 
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The  cost  of  delay,  as  calculated  in  Table  6,  is  a non-recoverable  deficit  in  differential  accumulated  cash,  which  is  actually  NET 
PROFITS  before  taxes.  This  deficit  continually  deepens  as  the  business  grows,  emphasizing  the  high-risk  nature  of  delay.  The 
cost  of  delay  exceeds  $4,000  per  quarter  of  delay. 


Figure  3.  Cost  of  Delay 


Net  profits  after  taxes  are  depicted,  assuming  a 25%  tax  rate,  as  calculated  in  Table  7.  Equity  (net  worth)  profits  consider  the 
initial  deposit  and  subsequent  purchase  price  as  tangible  assets  converted  from  cas.  Note  that  the  net  profits  in  the  computer 
option  are  nearly  double  those  of  the  no-computer  option.  This  increase  in  profits  is  greater  than  the  differential  cash  flow  of 
Figure  1,  since  the  interest  on  the  differential  accumulated  cash  is  additinally  included.  (See  text) 


Figure  4.(  Net  Profits 
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and  benefit  is  already  known.  The  determination  of  these 
factors  is  a highly  individual  matter,  depending  upon  the 
details  of  the  business  finances  and  organizational 
workload  and  inefficiencies* 

The  factors  of  cost  are  reasonably  well-bracketed  in 
total  price  of  hardware  and  software,  as  emphasized  in 
Part  1,  but  there  are  several  techniques  of  computer  ac- 
quisition mentioned  earlier,  each  of  which  may  have 
radically  different  impacts  upon  the  business  finances, 
and  may  require  a preliminary  differential  analysis  to 
evaluate  and  select  the  appropriate  option*  Such  a preli- 
minary analysis,  for  example,  might  not  include  differen- 
tial revenues  which  remain  unchanged  because  of  urn 
changing  computer  capabilities* 


Leasing  arrangements  are  often 
much  more  affordable 
because  of  the  small  initial  cost 
of  expendable  capital  and 
minimal  effect  upon  credit  limits. . . 


Among  the  many  factors  that  need  to  be  considered 
in  a differential  analysis  are  finance  costs,  return  on  in- 
vestment, credit  limits,  utilization  of  capita!,  taxes,  and 
other  factors*  For  example,  a cash  outlay  may  be  quite 
costly  if  the  business  is  functioning  at  its  credit  limit 
and  can  absorb  capital  with  maintenance  of  its  return  on 
investment*  in  the  case  of  the  hypothetical  business  de- 
scribed herein,  such  a cash  purchase  would  cost  an  APR 
of  52.5%*  Alternatively,  a business  may  finance  a pur- 
chase at  less  net  cost  than  an  outright  purchase,  if 
financing  makes  available  cash  which  can  be  invested 
at  a return  higher  than  the  financing  interest  rate.  If 
such  a purchase  contains  equity,  the  equity  may  in- 
crease the  credit  limit  of  the  business  for  further  financ- 
ing and  investment,  an  effect  especially  desirable  if  the 
business  is  at  its  credit  limit. 

Tax  considerations  are  especially  important.  For  ex- 
ample, a purchase  benefits  from  investment  tax  credits 
and  depreciation  credits,  but  loses  by  property  taxes, 
actual  depreciation  costs,  cost  of  capital,  and  possible 
finance  costs.  Leasing  arrangements  are  often  much 
more  affordable  because  of  the  small  initial  cost  of  ex- 
pended capital  and  minimal  effects  upon  credit  limits, 
but  leasing  also  bears  higher  effective  interest  rates, 
non-availability  of  investment  fax  credits  (except  In  spe- 
cial circumstances},  and  no  depreciation  credits. 

In  special  cases  such  as  custom  programming,  the 
immediate  program  purchase  has  a high  initial  cost  of 
capital,  offset  by  the  immediate  implementation  of  com- 
puter capabilities  and  benefits.  The  slow-paced  options 
reduce  initial  capital  requirements,  but  cause  delayed 
differential  revenue  with  the  possible  consequence  of 
more  costly  net  cash  flow.  Other  special  cases  are  com- 
mon  _*  any  task  which  costs  a premium  to  complete 
early,  but  which  also  returns  benefits  early. 

The  benefit  factors  are  much  more  difficult  to  assess. 
For  example,  are  the  sales  personnel  already  highly 
motivated  and  effective,  or  will  an  analysis  of  their  per- 
formance provide  motivation  or  enable  motivational  pro- 
grams? Or,  does  the  business  advertise  effectively,  or 
not  at  all?  What  are  the  possibilities  of  evaluating  return 
on  advertising?  Is  the  organization  closely  knit  and  func- 


tional, or  is  there  lost  effort  and  waste?  Are  payment 
deadlines  met?  Are  potential  clients  ignored  through 
lack  of  records  and  follow-ups?  Are  many  personnel  idle 
part  of  the  time  or  engaged  in  low-priority  tasks,  espe- 
cially at  the  expense  of  more  important  ones?  How 
much  effort  is  expended  for  keeping  books?  Is  this  ef- 
fort efficient,  or  redundant?  How  much  inventory  is 
dead  stock?  What  items  are  profitable?  Are  time  or  cus- 
tomers lost  by  not  knowing  backorder  situations?  How 
many  accounts  are  losing  money  by  being  delinquent, 
and  for  how  long?  How  much  potential  income  is  being 
lost  by  insufficient  financial  analysis. 

These  questions  exemplify  the  kind  of  thinking  which 
must  be  used  to  establish  the  dollar  amounts  of  ex- 
pected benefits  from  the  computer  They  are  highly  sen- 
sitive to  individual  situations,  and  evaluation  requires 
the  full  business  sense,  both  intuitive  and  objective,  of 
the  businessman.  The  secret,  as  illustrated  in  the  fore- 
going analysis,  is  to  break  down  the  expected  benefits 
into  small,  well-defined,  and  separate  effects,  then  to 
combine  these  effects  in  a differential  cash  or  general 
ledger  analysis. 

SUMMARY 

A hypothetical  business  has  been  defined,  the  ex- 
pected costs  and  benefits  of  computerizing  established, 
and  then  the  economic  results  of  computerizing  have 
been  calculated  in  terms  of  differential  cash  flow.  In  ad- 
dition to  cash  flow,  the  concepts  of  non-cash  flow  have 
been  introduced  via  the  differential  general  ledger  and 
business,  a tool  which  provides  accurate  calculations  in 
a coherent  manner,  and  which  can  be  extended  to  accom- 
modate interactive,  combinatorial,  and  accumulative  ef- 
fects, tn  other  words,  the  tools  of  calculation  of  total 
economic  effect  have  been  described  and  exemplified. 

In  addition,  emphasis  has  been  given  to  the  intuition 
and  creativity  requirements  of  the  individual  business- 
man to  define  and  estimate  each  of  the,  many  factors 
contributing  to  the  costs  and  benefits  of  computerizing 
in  a manner  appropriate  to  each  highly  individual 
business.  The  differential  analysis  is  only  as  good  as 
the  accuracy  of  estimated  effects,  and  only  considers 
those  manipulations  which  the  businessman  creates. 
Analysis  evaluates  the  options,  but  the  businessman 
c reates  the  opt  ions  to  eval  u ate . □ 
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INTRODUCTION 

There  are,  possibly,  three  types  of  protection  for  com- 
puter program  related  innovations,  namely,  patents, 
copyrights  and  trade  secrets.  I say,  “possibly,"  because 
just  how  patents  and  copyrights  can  be  used  to  protect 
computer  programs  or  systems  employing  programmed 
computers  is  stiil  not  totally  clear,  as  you  will  under- 
stand shortly.  Programs  do  generally  receive  the  protec- 
tion of  trade  secrets  when  they  are  marketed  with  con- 
tract provisions  prohibiting  disclosure.  Table  1 indicates 
in  brief  form  the  general  characteristics  of  the  three 
types  of  protection  as  well  as  specific  considerations 
relating  to  software. 

Before  getting  into  the  details,  it  would  be  useful  to 
review  these  three  types  of  protection  in  general  terms 
so  that  you  will  have  a better  idea  of  how  they  differ. 

PATENTS 

In  its  simplest  terms  a patent  is  an  agreement  between 
an  inventor  and  the  public,  represented  by  the  Federal 
Government,  where  in  return  for  a full  public  disclosure 
of  the  invention,  the  inventor  is  granted  the  right,  for  a 
period  of  17  years,  to  exclude  others  from  making,  using, 
or  selling  the  invention  in  the  United  States,  It  is  a limited 
monopoly  designed  to  encourage  a public  disclosure  of 
inventions  so  that  after  the  monopoly  expires  the  public 
is  free  to  take  unrestricted  advantage  of  the  invention. 

The  patent  act  spells  out  what  can  be  the  subject  of  a 
United  States  Patent  and  if  something  sought  to  be 
patented  fails  into  one  of  these  categories,  it  is  patent- 
able  if  it  also  satisfies  the  requirements  of  utility,  novelty, 
and  non-obvious.  Two  of  the  categories  of  patentable  in- 
ventions that  are  often  involved  in  cases  relating  to  com- 
puter programs  are  processes  and  machines.  For  patent 
purposes  a process  may  be  defined  as  a series  of  steps 
devised  for  the  production  of  a given  result.  It  need  not 
be  limited  to  any  particular  apparatus.  On  the  other 
hand,  a machine  is  a distinctive  means  for  accomplish- 
ing certain  results  and  unlike  a process  is  limited  to  a 
particular  apparatus.  Although  the  statute  does  not  spe- 
cifically set  out  the  subject  matter  exempted  from 
patentability,  the  courts  have,  over  the  years,  determined 
that  certain  classes  of  subject  matter  are  implicitly  non- 
patentable.  These  include:  printed  matter,  naturally  occur- 
ring substances,  methods  of  doing  business,  ideas,  sci- 
entific principles,  mental  processes,  and  mathematical 
equations. 

The  kind  of  protection  afforded  by  a patent  is  very  for- 
midable. For  example,  someone  may  be  an  infringer  of  a 
patented  Invention  even  though  he  did  not  copy  from 
the  patent  owner’s  disclosure  but  actually  invented  the 
same  thing  on  his  own  after  the  first  inventor.  Further- 
more, the  defendant  in  an  infringement  suit  involving  a 
patent  that  is  declared  valid  and  infringed,  may  be  liable 
for  treble  damages,  or  a reasonable  royalty,  based  on 
the  number  of  products  sold  which  incorporated  the  in- 
vention. Ffe  may  have  to  pay  attorneys  fees  and  is  sub- 
ject to  an  injunction  against  continuing  the  infringing 
acts.  However,  the  statutes  regulating  the  award  of 
patents  are  very  stringent  and  therefore  the  process  for 


obtaining  a patent  is  long,  and  may  be  relatively  costly 
and  complex.  It  Involves  carefuf  examination  of  the  in* 
ventohs  concept  by  the  Patent  Office  Examiner  in  light 
of  all  applicable  prior  art  that  exists  at  the  time  the  ap- 
plication is  filed.  As  an  example  of  the  stringent  require- 
ments of  the  patent  iaws,  if  an  invention  has  been  of- 
fered for  sale  for  more  than  one  year  prior  to  the  time  the 
application  for  a patent  is  filed  In  the  United  States  Pa- 
tent Office,  then  the  invention  is  barred  from  ever  being 
patented. 

It  usually  takes  at  least  one  year  from  the  date  of  fil- 
ing for  a patent  to  issue  and  more  frequently  It  takes 
longer,  particularly  if  the  examination  process  involves 
appeals.  No  patent  protection  is  afforded  by  having  an 
application  on  file  in  the  Patent  Office,  No  one  can  be 
liable  for  infringement  of  a pending  patent  applications, 
liability  can  only  arise  after  the  patent  is  issued. 
Therefore,  in  the  ease  of  patents  one  has  to  consider  the 
tradeoffs  between  a relatively  high  level  of  protection 
against  the  cost,  delay,  and  the  stringent  requirements 
for  obtaining  a patent; 

COPYRIGHTS 

Although  the  copyright  act  owes  its  existence  to  the 
same  clause  of  the  United  States  Constitution  as  the  pa- 
tent law,  the  type  of  protection  afforded  by  copyrights  is 
significantly  different.  Copyrights  give  the  proprietor 
the  exclusive  rights  to  print,  reprint,  publish,  copy  and 
vend  a copyrighted  work  for  a period  of  hfs  life  plus  50 
years  or  75  years  depending  on  the  circumstances  of  its 
creation.  The  basic  requirement  for  a copyright  is  that 
the  work  be  original  where  the  word  “original1’  doesn't 
mean  that  the  work  is  novel  or  unique  but  that  it  origi- 
nates with  the  author.  The  Constitution  limits  the  copy- 
right to  the  writings  of  an  author.  However,  the  copy- 
right laws  have  been  applied  to  a variety  of  categories  of 
works  far  broader  than  we  would  ordinarily  ascribe  to 
the  meaning  of  the  term  writing.  For  example,  in  addi- 
tion to  the  usual  works  which  we  would  consider  writ- 
ings, such  as  books,  periodicals,  newspapers  and  the 
like,  the  copyright  also  protects  musical  compositions, 
maps,  works  of  art,  photographs,  motion  pictures,  phoio 
plays,  and  sound  recordings.  The  copyright  act  provides 
for  several  categories  of  momentary  recovery,  injunctive 
relief,  and  even  impoundment  and  destruction  of  the  in- 
fringing work  in  appropriate  circumstances. 

One  important  thing  to  keep  in  mind  in  differentiating 
between  copyrights  and  patent  rights,  is  that  in  effect, 
copyrights  only  protect  the  form  of  expression  of  a con- 
cept, not  the  concept  itself.  In  other  words,  if  you  were 
to  write  a book  describing  an  invention,  the  copyright 
would  give  you  the  exclusive  right  to  make  copies  of 
that  book.  However,  anyone  reading  the  book  could 
make  use  of  the  invention  itself  irrespective  of  the  copy* 
right.  Thus,  ordinarily  a copyright  cannot  be  relied  upon 
to  adequately  protect  an  invention.  However,  as  we  all 
know  in  the  case  of  programs,  the  form  of  expression 
takes  on  some  special  significance  as  compared  to 
other  ordinary  writings  and  in  that  case  a copyright  may 
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Table  1.  Characteristics  of  Protective  Mechanisms 


General  Considerations 

Copyright 

Patent 

Trade  Secrecy 

1.  National  Uniformity 

yes 

yes 

no 

2*  Protection  Effective  Upon 

creation  of  work 

successful 
prosecution  of 
application 

entrance  into 
contractual 
relationship 

3.  Cost  of  Obtaining  Protection 

nil 

moderate 

moderate 

4.  Term  of  Protection 

life  plus  50  years 
or  75  years 

17  years 

possibility  of  both 
perpetual  protection 
and  termination  at 
any  time 

*5.  Cost  of  Maintaining  Protection 

nil 

nil 

significant 

*6.  Cost  of  Enforcing  Rights 

moderate 

moderate 

higher 

Against  Violators 

7.  Availability  of  (a)  Statutory 

a.  yes 

a.  no 

a.  no 

Damages  (b)  Attorney’s  Fees 

b.  yes 

b*  yes 

b,  no 

From  Infringers 

8.  Protection  Lost  by 

gross  neglect 

unsuccessful 

litigation 

disclosure 

Software  Considerations,  Including 
Effects  of  Subcommittee  Proposals 

9*  Consistency  with  other  copy- 

yes 

no 

no 

right  areas 

10.  Availability  of  protective 

yes 

yes 

yes 

mechanism  tor  some  programs 

*11.  Universal  Availability  of  protective 

yes 

no 

no 

mechanism  for  all  programs 

12.  "Process”  protectable 

no 

yes 

yes 

13.  Suited  to  Mass  Distribution 

yes 

yes 

no 

COMMENTS  WITH  RESPECT  TO  STARRED  ITEMS  IN  THE  TABLE 
Item  No* 

5*  Once  copyright  or  patent  is  secured,  it  costs  little  or  nothing  to  keep  it  In  force;  on  the  other  hand,  expensive  secur- 
ity measures  must  be  taken  to  avoid  losing  a trade  secret.  The  cost  of  this  security  is,  of  course,  passed  on  to  the  user. 

6.  Copyright  and  patent  infringers  in  some  instances  can  be  persuaded  to  comply  without  the  institution  of  a law  suit* 
If  litigation  is  necessary  it  may  be  expensive,  but  in  copyright  and  patent  cases  attorneys  fees  may  be  awarded  to 
successful  plaintiffs.  At  trial  the  proprieter  bears  the  burden  of  proving  that  the  trade  secret  is  valid;  in  patent  cases 
there  is  a presumption  of  validity  and  in  copyright  actions  a registration  certificate  is  prima  facie  evidence  of  the 
copyright's  validity*  The  proof  of  the  validity  of  a trade  secret  may  be  expensive  and  difficult,  as  it  almost  necessar- 
ily involves  the  retention  of  expert  witnesses.  Although  such  witnesses  may  be  needed  in  copyright  and  patent, 
in  those  cases  there  will  have  been  at  least  some  compliance  with  federal  law  regarding  public  notice  of  claimed 
rights  before  the  lawsuit  is  initiated.  A suite  to  enforce  a trade  secret,  even  though  successful,  may  destroy  the 
secret  if  it  is  offered  into  evidence  and  becomes  part  of  the  public  record  of  the  trial. 

1 1 . Only  those  programs  which  are  truly  novel  and  nonobvious  may  be  patented.  Trade  secrecy  is,  of  course,  unavailable 
when  the  contents  of  a program  have  been  disclosed. 
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afford  certain  effective  protection. 

One  further  distinction  compared  to  patent  rights  is 
that  a copyright  does  not  protect  against  others  who 
come  up  with  the  same  form  of  expression  for  their  con- 
cept. Thus,  if  someone  independently  and  without  copy- 
ing produces  essentially  the  same  end  product,  that  is, 
the  same  writing,  he  will  not  be  an  infringer  of  your  copy- 
right and  in  fact  he  could  obtain  a copyright  of  his  own 
which  he  could  then  sell  or  license  to  others.  Under  the 
patent  law,  only  the  first  inventor  can  obtain  the  mono- 
poly rights  afforded  by  patents,  and  later  inventors,  even 
though  they  invent  independent  of  any  knowledge  of  the 
first  inventor’s  efforts,  will  be  infringers. 

TRADE  SECRET 

A trade  secret  is  commonly  defined  as  any  formula, 
pattern,  device,  or  compilation  of  information,  which  is 
used  in  one’s  business  and  which  gives  one  an  oppor- 
tunity to  obtain  an  advantage  over  competitors  who  do 
not  know  or  use  it. 

When  a court  is  confronted  with  a trade  secret  case  it 
has  basically  two  inquiries  to  make,  namely: 

1)  Whether  there  really  is  a secret  in  the  first  place,  and 

2)  Whether  there  exists  any  duty  on  the  part  of  the 
person  who  learns  the  secret  not  to  use  or  dis- 
close it. 

Although  some  cases  suggest  that  the  secrecy  in  a 
trade  secret  case  must  be  absolute,  that  is,  the  secret 
must  be  known  only  to  the  owner;  these  decisions  are  in 
the  minority.  The  majority  of  decisions  indicate  that  ab- 
solute secrecy  is  not  essential  but  only  a substantial 
element  of  secrecy  must  exist  so  that  there  would  be 
difficulty  in  others  properly  acquiring  the  information. 
There  is  no' current  federal  trade  secret  law,  however, 
many  states  including  California,  have  adopted  trade 
secret  theft  statutes.  Unlike  patents  and  copyrights 
there  are  no  formal  requirements  of  trade  secret  protec- 
tion; i.e.,  no  forms  to  fill  out  and  no  administrative  agen- 
cies to  deal  with.  However,  in  order  to  be  in  a position  to 
show  that  an  alleged  trade  secret  was  actually  a secret, 
it  may  be  necessary  to  invest  a great  deal  of  money, 
time,  and  effort,  to  prevent  its  inadvertent  disclosure. 

Courts  often  find  that  trade  secret  protection  is  not 
justified  because  of  a lack  of  genuine  secrecy  resulting 
from  laxity  on  the  part  of  the  would-be  ownerof  the  trade 
secret  in  keeping  the  subject  matter  from  disclosure.  Of 
course,  even  the  most  thorough  system  of  secrecy  main- 
tenance cannot  insure  the  continued  existence  of  a trade 
secret  since  if  others  acquire  the  secret  information  by 
proper  means  and  it  thereby  becomes  generally  well- 
known,  it  is  no  longer  protectable.  For  example,  if 
through  independent  efforts  of  others  the  information 
becomes  known  to  them  and  they  make  it  public,  it  is  no 
longer  protectable.  Similarly,  if  you  sell  a product  which 
you  regard  as  protected  by  trade  secret  law  and  others 
who  buy  it  use  it  to  reverse  engineer  and  discover  the 
basic  technology  upon  which  the  product  is  based,  the 
secret  status  of  the  information  is  lost.  Furthermore, 
there  may  be  some  type  of  publication  or  inadvertent 
disclosure  in  which  the  trade  secret  status  of  the  infor- 
mation is  forever  lost. 

Accordingly,  trade  secret  protection  is  on  the  opposite 
side  of  the  spectrum  from  patent  protection.  It’s  rela- 
tively easy  to  obtain  in  most  cases,  since  it  only 
depends  on  actual  secrecy  and  confidential  relation- 
ships such  as  those  derived  either  through  employment 
or  by  contract.  However,  it  is  very  risky  and  protection 
may  be  lost  for  a variety  of  reasons. 

PATENT  FORMAT  AND  PROCEDURE 

The  patent  application  has  three  major  components, 
including  one  or  more  drawings  which  describe  the  in- 


vention, and  a detailed  description  of  at  least  one  em- 
bodiment of  the  invention  which  describes  the  best 
mode  of  practicing  the  invention  as  contemplated  by  the 
inventor.  (This  description,  according  to  the  law,  has  to 
be  in  such  full,  clear  and  concise  terms  as  to  enable  one 
skilled  in  the  art  to  make  and  use  the  invention.)  Finally, 
the  patent  must  have  one  or  more  claims.  In  each  claim 
the  inventor  indicates  in  a single  statement  what  he 
regards  as  the  essential  elements  of  his  invention  that 
differentiate  it  from  all  the  prior  art. 

When  the  patent  application  is  filed  in  the  Patent  Of- 
fice, it  is  sent  to  an  examiner  who  has  been  assigned  to 
the  technology  to  which  the  invention  pertains.  He  per- 
forms a patent  search  in  an  effort  to  determine  whether 
or  not  the  invention  satisfies  the  statutory  requirements 
of  being  novel  and  unobvious.  In  order  to  satisfy  the 
novelty  requirement,  it  is  necessary  that  nothing  identi- 
cal to  the  claimed  invention  have  been  publically  known 
before  the  invention  by  the  patent  applicant.  However, 
the  unobviousness  requirement  is  a much  more  subjec- 
tive question  and  has  been  the  source  of  much  difficulty 
in  both  the  Patent  Office  and  the  courts.  Basically,  the 
invention  cannot  be  a mere  obvious  extension  of  the  ex- 
isting art  to  one  having  ordinary  skill  in  the  relevant 
technology. 

If  the  patent  examiner  rejects  the  claims  in  the  patent 
application,  ordinarily  the  patent  attorney  prosecuting 
the  patent  application  either  amends  the  claims  to  over- 
come the  art  cited  by  the  examiner  or  argues  with  the  ex- 
aminer that  his  interpretation  of  the  differences  be- 
tween the  invention  and  the  prior  art  is  incorrect  and  the 
patent  should  be  issued.  If  the  examiner  persists  in  his 
rejection  of  claims  beyond  the  point  where  the  attorney 
feels  an  amendment  is  justified,  an  appeal  may  be  taken 
to  the  Board  of  Patent  Appeals  in  the  United  States  Pa- 
tent Office.  On  the  average,  approximately  one  third  of 
the  appeals  to  the  Board  result  in  a reversal  of  the  ex- 
aminer. If  the  Board  affirms  the  examiner,  the  patent  ap- 
plicant may  then  appeal  to  a higher  authority  outside  the 
Patent  Office.  Virtually  all  appeals  are  taken  to  the  Court 
of  Customs  and  Patent  Appeals  (CCPA)  since  it  is  gener- 
ally felt  that  this  court  is  the  most  knowledgeable  in  pa- 
tent matters  and  is  more  likely  to  give  an  independent 
judgement  based  upon  its  own  interpretation  of  the  pa- 
tent laws  and  the  applicant  ’s  disclosure  and  claims. 

PATENTS  AND  COMPUTER  SOFTWARE 

Up  until  about  1969  court  cases  relating  to  patents 
and  applications  involving  computer  program  inven- 
tions were  more  or  less  categorized  as  mental  step 
cases;  the  leading  case  up  until  that  time  being  In  re 
Abrahms.  Abrahms  was  commonly  interpreted  as  indi- 
cating that  mental  steps  could  be  included  in  a process 
claim  but  that  the  novelty  of  the  invention  could  not  de- 
pend solely  on  the  mental  steps.  In  1969  the  CCPA 
decided  In  re  Prater  and  Wei.  The  patent  application  in- 
cluded method  and  apparatus  claims  directed  to  identi- 
fying constituent  gases  in  a mixture  by  a novel  solution 
of  equations  derived  from  spectrographic  readings.  The 
application  disclosed  an  apparatus  for  carrying  out  the 
invention  and  also  suggested  that  a digital  computer 
might  be  used.  The  problem  arose  because  certain  ele- 
ments of  the  claim  that  could  be  accomplished  mentally 
or  with  pencil  and  paper  were  not  necessarily  linked 
with  any  specific  apparatus.  The  CCPA  has  first  held 
that  steps  which  could  be  performed  mentally  can  be  in- 
cluded and  relied  on  for  patentability  if  an  apparatus 
such  as  a digital  computer  is  disclosed  in  the  specifica- 
tion to  perform  the  method.  In  the  1969  Prater  case  the 
court  held  that  method  claims  reciting  purely  mental 
steps  are  non-statutory,  where  "purely  mental”  corres- 
ponds to  the  absence  of  any  express  claim  limitation  for 
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performing  the  method  step  other  than  mentally  or  by 
pencil  and  paper. 

In  another  1969  case,  In  re  Bernhardt  and  Fetter,  the 
CCPA  again  ruled  on  a case  involving  computer  prog  ram- 
ming steps.  The  invention  related  to  automatically  mak- 
ing two  dimentional  drawings  from  data  defining  an  ob- 
ject in  three  dimensions.  Novel  equations  were  disclosed 
and  claimed  as  a computer  program  to  respond  to  signals 
defined  by  the  equations.  The  court  ruled  the  claims  to 
be  statutory,  finding  that  the  specification  of  a digital 
computer  in  the  claim  was  adequate  apparatus  to  pre- 
clude reading  on  mental  steps.  In  effect  the  court  was 
holding  that  one  could  rely  on  a mathematical  formula 
for  novelty.  The  claim  limited  the  formulas  to  use  in  a 
stated  machine  since  the  effect  was  not  the  patenting  of 
the  new  equation,  but  only  a computer  programmed  to 
use  the  equation  in  a certain  way. 

In  1970  the  CCPA  decided  In  re  Mahoney.  The  inven- 
tion related  to  a method  of  using  framing  bits  to  syn- 
chronize a digital  bit  stream.  Although  the  specification 
disclosed  logic  circuits  for  operating  on  electrical  sig- 
nals, the  claims  recited  this  step  using  the  word  "bits." 
The  Patent  Office  rejection  was  based  upon  its  interpre- 
tation of  the  word  bits  as  being  related  to  not  merely 
electrical  signals  but  to  mental  steps  as  well.  The  court 
found  the  claims  reciting  operations  on  bits  as  being 
statutory  subject  matter  because  the  patent  applicant 
showed  in  his  disclosure  that  he  regarded  his  invention 
as  applying  to  electrical  signals. 

In  1971  the  CCPA  decided  the  In  re  Benson  case  in 
which  the  invention  related  to  a method  for  converting 
BCD  data  to  binary  data.  The  court  found  that  to  be  sta- 
tutory subject  matter,  although  the  claims  included  lit- 
tle or  no  physical  apparatus  associated  with  the  method 
steps.  The  Patent  Office  sought  and  obtained  review  by 
the  Supreme  Court  of  the  United  States.  Before  the 
Supreme  Court  had  a chance  to  render  its  decision  in 
Benson,  the  CCPA  considered  the  In  re  Mcllroy  case  in 
which  the  rejected  claims  defined  a method  for  retriev- 
ing data  from  a memory  using  indirect  addressing.  The 
Patent  Office  had  rejected  the  claims  on  the  premise 
that  only  machine  implemented  methods  can  be  statutory 
and  that  the  claims  of  Mcllroy  didn't  require  machine  im- 
plementation. The  CCPA  reversed  holding  that  the 
machine  implementation  vs  mental  implementation  was 
not  a determinative  dichotomy  in  deciding  whether  a 
method  claim  was  statutory  and  held  that  a process  hav- 
ing no  practical  value  other  than  enhancing  the  internal 
operation  of  a digital  computer  was  statutory. 

In  November  1972,  the  U.S.  Supreme  Court  decided 
Gottschalk  vs  Benson  reversing  the  decision  of  the  CCPA 
and  holding  that  the  claims  to  a method  for  converting 
from  BCD  to  binary  were  non-statutory  subject  matter. 
Unfortunately,  the  Supreme  Court’s  decision  in  the  Ben- 
son case  was  ambiguous  as  evidenced  by  the  many  con- 
flicting interpretations  of  that  decision.  The  major  com- 
puter hardware  manufacturers  and  their  representative 
associations,  who  do  not  want  patents  granted  on  pro- 
grams for  their  machines,  interpret  the  Benson  decision 
broadly  as  a proscription  on  patents  for  software  and 
software  related  inventions.  Software  development  firms, 
on  the  other  hand,  advocate  patent  protection  for  their 
“inventions”  and  interpret  the  Benson  decision  narrowly 
as  applying  to  only  the  specific  facts  of  that  case. 

The  judges  of  the  United  States  Court  of  Customs  and 
Patent  Appeals  are  also  split  in  their  interpretations  of 
the  Supreme  Court  decision  in  the  Benson  case,  but  the 
majority  has  apparently  sided  with  the  software  people 
by  interpreting  the  fundamental  rationale  of  Benson  to 
be  merely  that  a method  encompassing  all  practical  use 
of  a mathematical  formula  and  the  involved  algorithm 
constitutes  non-statutory  subject  matter. 


In  a series  of  software  related  cases  decided  after  the 
Benson  decision,  the  CCPA  has  apparently  begun  to  set 
guidelines  for  software  related  inventions.  In  In  re 
Johnston,  the  invention  related  to  an  automatic  finan- 
cial record-keeping  system  including  a digital  computer 
claimed  as  a record  keeping  machine  system.  The  CCPA 
reversed  the  Patent  Office’s  rejection  based  on  the 
question  of  patentable  subject  matter  holding  that  a 
machine  system  is  within  the  technological  arts  and  is 
statutory  subject  matter  and  further,  that  the  claims  in 
apparatus  form  do  not  encompass  a law  of  nature,  a 
mathematical  formula,  or  an  algorithm.  The  Supreme 
Court  reversed  the  CCPA  deciding  that  the  invention  was 
obvious  in  view  of  the  prior  art,  but  expressly  declined 
to  consider  the  patentable  subject  matter  question. 

In  In  re  Noll,  the  invention  was  a raster  scan  computer 
graphic  system  claimed  as  an  apparatus.  In  reversing 
the  Patent  Office,  the  CCPA  decided  that  the  Benson 
case  was  limited  to  method  claims  and  that  NolTs  claims 
were  patentable  subject  matter  because  they  were 
drawn  to  physical  structure  and  not  to  an  abstract  law  of 
nature,  a mathematical  formula,  or  an  algorithm,  it  thus 
appeared  that  if  a computer  program-related  invention 
could  be  claimed  as  an  apparatus  or  machine  system  it 
would  be  patentable  subject  matter  according  to  the 
CCPA.  In  In  re  Chaff  ield,  a case  decided  the  same  day  as 
the  In  re  Noll  case,  the  claims  were  in  method  form.  The 
invention  related  to  a method  for  dynamically  evaluating 
and  re-assigning  program  priorities  in  a multi-pro- 
grammed computer  system,  however,  no  program  per  se 
was  claimed.  The  CCPA  held  that  since  the  claims  were 
drawn  to  a unique  method  for  improving  the  operating 
efficiency  of  a system  of  machines,  they  were  not  drawn 
to  subject  matter  judicially  determined  to  be  non-statu- 
tory, i.e.,  mathematical  problem  solving,  algorithms,  or 
purely  mental  steps. 

The  CCPA  went  on  to  state; 

“A  patent  issuing  on  Chatfield’s  claimed  method 
would  thus  preempt  neither  the  mathematical  for- 
mula nor  the  algorithms  specified  in  such  a patent, 
unless  used  in  the  performance  of  the  entire  claim 
method.  Such  a patent  would  thus  not  be  “in  prac- 
tical effect.  . .a  patent  on  the  algorithm  itself1.  . . 
the  claimed  process  does  not  end  with  solution  of 
a particular  equation  as  in  Christensen  nor  are  the 
appealed  claims  so  “abstract  and  sweeping”  as 
those  in  Benson,  being  limited  to  the  particular 
operation  of  a computing  machine  system  as  spe- 
cified in  the  claims.  Thus,  the  claimed  method  dif- 
fers materially  and  significantly  from  the  invention 
in  either  Christensen  or  Benson.  We  therefore  are 
not  persuaded  to  discount  Chatfield's  novel  con* 
tribution  to  the  useful  arts  as  outside  the  field  of 
endeavor  intended  to  be  encouraged  by  our  patent 
law.” 

Following  the  Supreme  Court’s  Benson  decision,  the 
CCPA  was  asked  in  In  re  Christensen  to  decide  whether 
a method  combining  known  physical  steps  with  a novel 
equation  was  patentable  subject  matter.  The  invention 
was  a method  for  determining  the  porosity  of  sub-sur- 
face formations  by  gathering  data  using  several  known 
physical  steps  and  then  computing  the  porosity  using 
the  data  in  a novel  equation.  The  CCPA  decided  that  the 
several  physical  steps  antecedent  to  solving  the  equa- 
tion did  not  make  the  invention  patentable  subject  matter. 

The  Patent  Office,  which  has  apparently  sided  with 
those  who  have  interpreted  Benson  broadly  against  the 
patenting  of  software  related  inventions,  has  relied  ex- 
tensively on  the  Benson  and  Christensen  decisions  for 
denying  patents  for  computer  program-related  inven- 
tions. The  Noll  and  Chatfield  decisions  of  the  CCPA 
have,  by  treating  the  Benson  decision  as  a narrow  one 
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and  by  greatly  limiting  the  effect  of  the  Christensen 
decision,  severely  limited  the  grounds  of  rejection  of 
computer  related  cases  by  the  Patent  Office. 

Since  the  Noll  and  Chatfield  cases,  the  CCPA  has 
been  called  upon  a number  of  times  to  further  delineate 
guidelines  on  the  patentability  of  computer  related  in- 
ventions, Five  computer  program-related  cases  have 
been  decided  in  the  past  year  since  the  Noll  and  Chat- 
field  decisions;  they  are:  In  re  Deutsch,  In  re  Waldbaum, 
In  re  Flock,  In  re  De  Castelet,  and  In  re  Richman, 

The  Deutsch  invention  was  a method  for  controlling 
and  optimizing  the  operation  of  a system  of  multi-unit 
plants,  such  as  oil  refineries  at  different  geographic 
locations.  The  Patent  Office  rejected  the  application  as 
being  non-statutory  subject  matter  basing  its  decision 
on  its  interpretation  of  the  Benson  and  Christensen 
decisions.  The  CCPA  reversed,  holding  that  nothing  in 
the  methods  claimed  by  Deutsch  preempt  a mathemati- 
cal formula  or  algorithm  for  any  specific  computer  pro- 
gram. The  court  indicated  that  if  eventually  the  patent 
issues  with  the  claims  on  appeal,  the  formulae,  algo- 
rithms and  programs  disclosed  in  DeutscIVs  specifica- 
tion would  be  freely  available  to  all  and  could  be  used 
for  any  purpose  other  than  the  operation  of  a system  of 
plants  or  their  equivalent  as  spelled  out  in  the  appealed 
claims.  The  test  the  CCPA  appeared  to  use  was  whether 
or  not  in  consideration  of  the  claimed  invention  as  a 
whole,  taken  in  light  of  the  specification,  the  claims 
reflect  any  effort  to  preempt  or  any  resulting  preemption 
of  a mathematical  formula,  an  algorithm,  or  a computer 
program. 

In  In  re  Waldbaum,  the  invention  related  to  a method 
for  controlling  a data  processor  to  determine  the  rela- 
tive numbers  of  zeros  and  ones  in  a data  word  for  the 
specific  application  of  counting  the  number  of  busy  and 
idle  lines  in  a telephone  system.  The  CCPA  found  that 
the  claims  in  the  patent  application  could  be  divided  in- 
to three  logical  groups,  namely:  {1}  those  directed  to  a 
method  specifically  applied  to  counting  busy  and  idle 
lines  in  a telephone  system,  (2)  those  directed  to  meth- 
ods for  controlling  the  operation  of  a data  processor  and 
(3)  those  directed  to  a new  use  of  a stored  program  data 
processing  apparatus. 

The  CCPA  found  that  the  Benson  decision  proscribed 
the  allowance  of  the  claims  in  the  second  and  third 
groups  because  they  were  so  abstract  and  sweeping  as 
to  cover  both  known  and  unknown  uses  of  the  method 
claim,  and  that  even  though  the  two  groups  of  claims 
were  limited  to  the  operation  of  data  processing  appara- 
tus, the  algorithm  involved  was  not  limited  to  any  prac- 
tical application  other  than  in  connection  with  such  ap- 
paratus and  therefore  a patent  on  the  claims  would  in  ef- 
fect be  a patent  on  the  algorithm  itself. 

Then  the  CCPA  went  on  to  analyze  the  first  group  of 
claims  and  appeared  to  be  saying  that  they  would  be 
allowable  subject  matter  when  they  stated: 

“They  would  not  preempt  all  uses  of  the  algorithm 
but  would  preempt  only  the  use  of  the  algorithm  in 
calculating  the  number  of  busy  and  idle  tines  in  a 
telephone  system/1 

However,  the  CCPA  still  considered  these  claims  un- 
patentable subject  matter  although  its  reasoning  is  not 
particularly  clear.  The  court  stated: 

llAt  the  same  time  it  must  be  recognized  that  a pa- 
tent on  these  claims  would,  in  practical  effect,  be 
a patent  on  the  algorithm  itself  — albeit  in  its  lim- 
ited specific  application  to  calculating  the  number 
of  busy  and  idle  lines  in  a telephone  system,  the 
situation  is  analogous  to  that  before  this  court  in 
In  re  Christensen  where,  although  the  claims  were 
limited  to  a specific  application  of  technological 
significance,  they  were  nonetheless  directed  to  a 


calculation  that  would  have  preempted  use  of  the 

algorithm  in  making  the  calculation/1 

The  CCPA  went  on  to  indicate  that  there  was  a marked 
contrast  between  the  claims  of  Waldbaum  and  the  claims 
of  Chatfield  which  were  claims  to  a method  of  operating 
the  machines  of  a computer  system  more  efficiently,  ft 
appears  that  the  principal  difference  relied  upon  by  the 
CCPA  in  deciding  differently  in  the  two  cases  is,  that  the 
main  Chatfield  claim  did  not  include  an  algorithm,  while 
the  claims  in  Waldbaum  did  include  statement  equiva- 
lents of  an  algorithm.  Both  inventions  related  to  data 
processing  systems  per  se  and  not  to  the  application  of 
data  processing  systems  to  some  external  control  func- 
tions, such  as,  in  the  Deutsch  application. 

In  In  re  Flook,  the  invention  related  to  a process  for 
controlling  at  least  one  parameter  of  a catalytic  hydro- 
carbon conversion  process  in  which  an  atarm  value  is 
periodically  adjusted  as  a function  of  the  history  of  the 
actual  value  of  the  parameter  and  the  adjustment  is  ac- 
complished by  some  type  of  computer  in  accordance 
with  a mathematical  control  equation.  Even  though  the 
main  claim  recited  the  mathematical  equation,  the 
CCPA  found  it  to  be  patentable  subjet  matter  con- 
trasting it  with  its  Christensen  decision  because  unlike 
the  Christensen  claims,  the  Flook  claim  included  recita- 
tion of  a post  solution  activity,  a step  in  which  the  solu- 
tion of  the  algorithm  or  equation  was  applied  to  a con- 
trol system.  Thus  Flook’s  claims  were  unlike  those  in 
the  Christensen  case  where  the  CCPA  reasoned  that 
Benson  requires  that  a claim  must  include  a recitation 
which  materially  limits  the  claim  to  a scope  less  than 
merely  the  act  of  solving  an  algorithm* 

In  two  recent  decisions,  In  re  De  Castelet  and  In  re 
Richman,  the  CCPA  rendered  decisions  which  further 
define  the  distinctions  between  patentable  and  unpat- 
entable subject  matter  for  claims  that  involve  mathe- 
matical equations. 

in  In  re  De  Castelet,  the  claimed  invention  related  to  a 
method  of  generating  curves  from  data  supplied  to  the 
computer  and  in  turn  using  the  output  to  control  draft- 
ing and  milling  machines.  Although  the  claims  did  not 
recite  the  specific  equation,  the  Patent  Office  took  the 
position  that  an  algorithmic  process  was  involved  and 
that  this  was  the  sole  novel  aspect  of  the  invention  as 
claimed.  The  CCPA  held  that  even  though  the  computer 
is  instructed  to  transmit  electrical  signals  representing 
the  results  of  the  calculations,  this  does  not  constitute 
the  saving  type  of  post-solution  activity  found  in  In  re 
Flook.  The  post-solution  activity  in  this  case  was  merely 
transmitting  the  results  of  the  calculation  to  an  appara- 
tus and  a patent  containing  such  claims,  would  in  ef- 
fect, be  no  more  than  a patent  on  the  equations  them- 
selves. 

In  In  re  Richman  the  invention  related  to  a method  of 
calculating  an  airborne  radar  bore  site  correction  angle 
or  velocity  component  for  the  aircraft  carrying  the  radar, 
by  utilizing  a mathematical  formula.  The  fact  situation 
was  similar  to  that  in  the  Christensen  case  in  that  the 
claim  terminated  with  a mathematical  equation  with  the 
initial  steps  in  the  method  used  for  gathering  data  for  in- 
sertion into  the  equation.  The  sole  difference  between 
the  claim  in  In  re  Richman  and  in  re  Christensen  was 
that  the  antecedent  data  gathering  steps  in  the  Richman 
application  were  considered  unobvious,  but  the  CCPA 
held  that  a claim  fo  a mathematical  expression  or  its 
equivalent  in  words  is  non-statutory  subject  matter 
despite  the  fact  that  there  are  unobvious  antecedent 
data  gathering  steps. 

Thus,  the  guidelines  that  the  CCPA  has  apparently  set 
forth  seem  to  be  the  following: 

1.  A claim  directed  wholly  to  a computer  program, 
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mathematic  equation  or  algorithm  per  $e  is  not 
patentable  subject  matter. 

2,  A claim  presented  in  apparatus  form  such  as  to  a 
machine  system  will  probably  be  treated  as  sta* 
tutory  subject  matter. 

3,  If  the  invention  relates  to  a process  involving  a 
computer  program  which  improves  the  performance 
of  a data  processing  system  and  does  not  involve 
control  of  an  external  non-data  processing  system, 
the  claim  may  be  statutory  if  the  novelty  of  the 
claim  does  not  depend  upon  the  algorithm  per  se 
and  omits  the  algorithm  in  mathematical  and  state- 
ment form. 

4,  If  the  invention  relates  to  a process  involving  a 
computer  program  for  a data  processing  system 
which  is  claimed  in  combination  with  an  external 
system  under  the  control  of  the  computer,  it  is  then 
acceptable  to  include  the  algorithm  or  mathemati- 
cal equation  in  the  claim  as  long  as  there  is  some 
non-trivial  post-equation  solution  activity  in  the 
claim  and  the  claim  does  not  end  merely  with  the 
solution  of  the  algorithm  itself. 

TRADE  SECRETS  AND  COMPUTER  SOFTWARE 

There  are  various  tradeoffs  to  consider  in  protecting 
software  by  means  of  trade  secret  laws  as  compared  to 
protection  by  the  patent  law.  It  is  likely,  for  example, 
that  protection  by  trade  secret  extends  to  more  than  is 
likely  to  ever  be  extended  by  the  patent  laws.  Unlike  the 
patent  laws  which  require  absolute  novelty  and  unob- 
viousness over  the  prior  art,  under  trade  secret  law  the 
extent  of  the  novelty  need  not  be  absolute,  in  other 
words,  others  may  know  of  the  secret,  may  have  devel- 
oped it  themselves,  and  yet  this  may  not  preclude  pro- 
tection under  the  trade  secret  law  for  the  newcomer  who 
has  also  produced  a valuable  program  by  investing  his 
own  efforts,  or  by  hiring  someone  to  do  so.  Another  dif- 
ference is  that  the  trade  secret  protection  may  adhere  to 
the  program  or  computer  related  property,  more  or  less 
immediately,  whereas  patent  protection  requires  a signi- 
ficant period  of  time  to  obtain  and  one  may  not  bring 
suite  under  the  patent  laws  until  the  patent  issues. 

An  additional  tradeoff  between  trade  secret  protection 
and  patent  protection  is  the  relative  cost.  A system  for 
maintaining  the  secrecy  of  programs  and  computer  pro- 
gram related  inventions  has  to  be  established  to  rely  on 
trade  secrecy  protection  and  this  may  involve  substan- 
tial investment  for  security  and  the  like.  Patent  protec- 
tion is  moderately  costly  at  the  time  of  filing  of  the  ap- 
plication and  prosecution  of  the  application,  but  once 
the  patent  issues  there  is  little  or  no  additional  related 
cost  since  there  are  no  annuities  to  maintain  the  patent 
and  no  secrecy  system  to  maintain.  The  requirements 
for  patent  protection  are  extremely  stringent  and  the 
judicial  interpretations  of  validity  of  a patent  are 
relatively  subjective  and  for  the  past  ten  years  or  so 
have  appeared  to  be  biased  against  the  patent  owner. 
Thus  despite  the  investment  there  is  always  the  ques- 
tion of  whether  or  not  a particular  court  will  find  the  pa- 
tent valid  and  infringed  before  it  will  render  any  type  of 
judgement  for  the  patent  owner.  In  trade  secrets,  if  the 
trade  secret  property  owner  can  show  that  the  invention 
was  indeed  kept  secret  and  that  the  defendant  violated 
an  implied  or  express  confidential  relationship,  so  that 
the  defendant  has  come  by  the  trade  secret  property  in 
an  improper  manner,  the  court  will  not  be  subject  to  a 
difficult  judgement  decision  as  to  the  merits  of  the  in- 
vention itself,  , , 

On  the  other  hand,  patent  protection,  which  is  based 

on  the  philosophy  that  inventors  should  be  rewarded  for 
bringing  forth  their  inventions  to  the  public  knowledge, 
does  not  rely  on  secrecy.  In  fact  the  patent  statutes  re- 
quire that  the  inventor  teach  the  public  in  clear,  concise 


and  distinct  terms  how  to  practice  the  best  mode  of  the 
invention  contemplated  by  the  inventor.  The  reward  for 
this  disclosure  is  a 17  year  right  to  exclude  everyone 
else  from  making,  using,  or  selling  the  invention,  and 
that  Includes  others  who  make  the  same  invention  on 
their  own  without  copying  from  the  patent  owner,  In 
trade  secrecy  Jaw,  ff  a newcomer  comes  across  the 
same  Invention  on  his  own,  by  Independent  engineering 
effort,  the  trade  secret  owner  who  first  invented  the 
same  invention  cannot  stop  the  second  from  using  it. 
Furthermore,  the  trade  secret  is  a relatively  volatile  pro- 
perty right  which  can  vanish  into  thin  air  overnight  if  the 
secret  inadvertently  becomes  public  knowledge*  such 
as,  by  means  of  independent  invention  by  others,  in- 
advertent disclosure  by  the  owner,  or  independent 
disclosure  by  others  who  are  not  obligated  to  the  owner 
of  the  trade  secret  to  keep  it  in  confidence. 

We  do  know  through  experience  that  trade  secret  pro- 
tection is  readily  available  for  computer  programs.  In  a 
leading  trade  secret  theft  case  in  California,  Ward  vs 
Superior  Court,  a service  bureau  employee  was  charged 
with  theft  of  a program  from  a competitor's  computer  by 
unlawful  access  through  communication  lines.  The  vic- 
tim of  the  theft  was  a time  sharing  service  bureau  oper- 
ating a computer  in  the  memory  of  which  resided  the 
program  which  was  the  object  of  the  alleged  theft.  Ac- 
cess to  the  system  was  available  to  the  service  bureau's 
subscribers  by  dialing  the  bureau's  unlisted  phone 
number  and  Inputting  both  the  customer's  site  code  and 
one  of  that  customer's  billing  numbers.  An  employee  of 
a competitor  service  bureau  allegedly  obtained  the 
necessary  numbers,  accessed  the  system  by  telephone 
and  extracted  the  program  in  question  by  having  it 
printed  out  at  his  own  location.  The  California  trade 
secret  theft  statute  prescribes  guilt  for  one  who,  among 
other  things,  steals,  takes  away  or  carries  away  any  arti- 
cle representing  a trade  secret  or  having  unlawfully  ob- 
tained access  to  the  article  without  authority  makes  or 
causes  to  be  made  a copy  of  any  article  representing  a 
trade  secret.  The  defendant  pleaded  guilty  to  theft  of 
trade  secrets  and  was  sentenced  to  a fine  of  five  thou- 
sand dollars  and  three  years  probation.  In  a correspond- 
ing civil  action,  the  same  set  of  facts  gave  rise  to  a judge- 
ment against  the  programmer's  employer  for  $250,000 
plus  compensatory  damages  and  $50,000  punitive  dam- 
ages. The  stolen  software  was  valued  by  its  owner  at 
somewhere  between  $10,000  and  $20,000. 

Trade  secret  protection  was  given  to  computer  pro- 
grams in  Hancock  vs  State.  Hancock  possessed  certain 
computer  programs  of  his  employer.  He  was  caught  try- 
ing  to  negotiate  with  a client  of  his  employer  for  the  sale 
of  59  of  the  programs.  The  court  had  to  look  to  the  Texas 
criminal  statute  for  a definition  of  property  but  conclud- 
ed that  computer  programs  were  property  within  the 
meaning  of  the  statute  and  found  Hancock  guilty  of  vio- 
lating the  statute. 

Trade  secret  protection  and  patent  protection  are  not 
entirely  incompatible.  During  the  period  after  the  patent 
application  is  filed,  but  before  the  Patent  Office  issues 
the  corresponding  patent,  the  information  disclosed  in 
the  application  remains  in  absolute  secrecy  in  the  Pa- 
tent Office.  This  period  is  usually  one  to  two  years  and 
sometimes  longer.  During  this  period,  therefore,  the  in- 
vention may  be  treated  as  a trade  secret  in  contractual 
relationshipsand  in  employment  relationships. 

COPYRIGHTS  AND  COMPUTER  PROGRAMS 

Although  there  have  been  no  court  tests  of  whether  or 
not  computer  programs  are  protectable  under  the  cur- 
rent copyright  law,  the  Copyright  Office  has  maintained 
a policy  of  permitting  registration  of  computer  pro- 
grams for  copyright  protection.  Under  the  current  policy 
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of  the  Copyright  Office,  computer  programs  will  be 
registered  if  they  meet  the  following  requirements: 

1.  The  elements  of  assembling,  selecting,  arranging, 
editing,  and  literary  expression  that  went  into  the 
compilation  of  the  program  are  sufficient  to  con- 
stitute original  authorship. 

2.  The  program  has  been  published  with  the  required 
copyright  notice  that  is,  “copies  (i.e.  reproductions 
of  the  program  in  a form  perceptible  or  capable  of 
being  made  perceptible  to  the  human  eye)  bearing 
the  notice  have  been  distributed  or  made  available 
to  the  public.11 

3.  Copies  deposited  for  registration  consist  of  two 
complete  copies  of  the  program  in  the  form  as  first 
published.  If  the  first  publication  was  in  a form 
(such  as  machine  readable  tape)  that  cannot  be 
perceived  visually  or  read  by  humans,  a visually 
perceptible  reproduction  or  description  such  as  a 
print-out  of  the  program  must  also  be  deposited. 

4.  The  Applicant  also  submits  a brief  explanation  of 
the  way  in  which  the  program  was  first  made  avail- 
able to  the  public,  and  the  form  in  which  the  copies 
were  published.  This  explanation  is  not  essential 
in  every  case,  but  will  generally  facilitate  examina- 
tion of  the  claim  for  copyright. 

In  November  1976  President  Ford  signed  into  law  a 
new  copyright  act  which  took  effect  on  January  1,  1978, 
This  is  the  first  major  revision  of  the  copyright  law  since 
1909.  One  of  the  purposes  of  the  new  act  is  to  draw 
within  the  protection  of  the  copyright  laws  new  techno- 
logical advances  that  could  not  possibly  have  been  con- 
templated by  Congress  at  the  time  it  passed  the  1909 
law.  Congress  has  established  a National  Commission 
on  new  technological  uses  of  copyrighted  works,  which 
among  other  things  has  the  responsibility  for  studying 
the  manner  in  which  computer  programs  should  be 
dealt  with  by  the  copyright  law.  This  Commission  has 
established  a software  subcommittee  to  prepare  a 
preliminary  report  on  the  protection  of  software  by 
copyrights. 

The  Commission's  final  report  on  the  protection  of 
software,  as  well  as  other  new  technological  possibili- 
ties for  a copyright  protection  will  be  submitted  to  Con- 
gress some  time  during  1978  and  it  is  anticipated  that 
the  new  copyright  act  will  then  be  modified  in  accord- 
ance with  the  Commission's  recommendation  regarding 
the  protection  of  computer  programs.  In  the  interim, 
Congress  included  a section  in  the  new  act  which  in  ef- 
fect provides  that  the  owner  of  a copyright  in  a work  used 
in  conjunction  with  automatic  systems  capable  of  stor- 
ing, processing,  receiving,  or  transferring  information  or 
in  conjunctin  with  any  similar  device,  machine  or  pro- 
cess, has  no  greater  or  lesser  rights  with  respect  to 
such  works  than  those  afforded  under  the  1909  law.  In 
other  words,  Congress  decided  to  leave  the  copyright 
iaw,  with  respect  to  computer  programs,  in  limbo  until  it 
can  make  modifications  in  accordance  with  the  report  of 
the  National  Commission. 

The  Software  Subcommittee  has  concluded  that  the 
new  act  should  include  specific  provisions  calling  for 
copyright  protection  of  computer  programs.  It  bases 
this  conclusion  on  a comparison  of  the  protection  avail- 
able under  patent  and  trade  secret  laws  and  what  would 
be  available  under  the  copyright  law.  Insofar  as  the  pa- 
tent laws  are  concerned,  its  preference  for  copyright 
protection  is  based  principally  on  the  premise  that  only 
software  meeting  the  rigid  standards  of  novelty  and  non- 
obviousness required  by  the  patent  law  coutd  be  patent- 
ed, therefore,  programs  not  meeting  the  stringent  re- 
quirements would  go  unprotected.  With  regard  to  trade 
secret  protection  the  Software  Committee  found  its  de- 
ficiencies to  be: 


1 . Its  hostility  to  the  free  exchange  of  ideas. 

2.  Its  inappropriateness  with  respect  to  general-pur- 
pose programs  having  a potentially  large  market, 
since,  by  its  very  nature  a trade  secret  is  something 
that  its  owner  cannot  distribute  widely  since  the 
distribution  of  each  copy  of  the  item  makes  it  in- 
creasingly likely  that  a breach  in  security  and  loss 
of  the  secret  will  occur. 

3.  Trade  secrecy  protection  generally  becomes  unen- 
forceable through  the  disclosure  of  the  confiden- 
tial information  to  anyone  outside  the  scope  of  the 
agreement  whether  the  disclosure  is  intentional, 
inadvertent,  or  caused  by  the  disclosee  of  the  in- 
formation. 

4.  Each  transaction  involving  a secret  program  re- 
quires substantial  expenditures  to  maintain  its 
security,  thereby,  adding  considerably  to  the  cost 
of  the  product. 

5.  Each  state  is  free  to  develop  or  not  develop  the 
trade  secrecy  doctrine  as  it  sees  fit. 

On  the  other  hand,  the  committee  finds  that  copyright 
protection  is  provided  by  relatively  simple  uniform 
Federal  laws.  Transaction  costs  associated  with  copy- 
rights are  small  compared  to  patents  and  trade  secrets. 
Protection  is  difficult  to  lose  under  the  new  act  and 
copyright  is  designed  to  protect  the  proprietor  of  the  in- 
formation while  still  promoting  the  dissemination  and 
thus  development  of  the  art. 


. . .if  more  explicit  protection 
under  copyright  law  were  available 
. . .the  result  would  be. . .an 
increase  in  the  dissemination  of 
computer  program  information 
to  the  industry  as  a whole  . . . 


There  are  those  who  argue  that  copyright  protection 
for  computer  programs  is  unnecessary  because  the 
software  industry  is  already  burgeoning  in  a market 
where  the  availability  of  legal  protection  is  unclear  and 
that  infringements  of  programs  are  difficult  to  detect. 
The  subcommittee  on  software  argues  with  respect  to 
the  first  contention  that  it  is  not  true  that  the  software 
explosion  has  occurred  in  the  absence  of  copyright. 
Rather,  it  argues  that  the  software  explosion  has  occur- 
red in  a world  in  which  an  amorphous  mix  of  trade 
secrecy,  copyright,  contractual,  and  perhaps  patent  pro- 
tection, has  been  available  and  has  been  employed  by 
various  proprietors.  A large  number  of  general-purpose 
programs  available  for  sale  or  lease  bear  copyright 
notices  which  have  permitted  copyright  holders  to 
achieve  settlements  with  suspected  infringers  without 
the  necessity  of  instituting  a suit.  For  example,  all  the 
program  products  of  IBM  and  Digital  Equipment  Cor- 
poration bear  copyright  notices.  Furthermore,  if  more 
explicit  protection  under  copyright  law  were  available, 
the  subcommittee  believes  that  the  result  would  be  a 
beneficial  change  in  the  status  quo  that  would  decrease 
reliance  on  trade  secrecy  and  increase  the  dissemina- 
tion of  computer  program  information  to  the  industry  as 
a whole  while  protecting  the  proprietors  of  such  infor- 
mation. With  respect  to  the  second  contention,  the  dif- 
ficulty of  detecting  infringers,  the  subcommittee 
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believes  that  the  asserted  difficulty  concerning  enforce- 
ment cannot  militate  against  the  law’s  existence,  it 
merely  suggests  that  more  efficient  means  of  enforce- 
ment must  be  found. 

Thus,  the  committee  proposes  to  review  the  current 
law  to  make  it  explicit  that  the  inputting  of  a program  by 
anyone  other  than  a rightful  possessor  is  an  infringe- 
ment. It  has  also  proposed  that  the  law  include  a provi- 
sion designed  to  permit  a user  of  a rightfully  acquired 
program  to  prepare  a copy  for  storage  as  insurance 
against  loss  in  the  event  of  destruction  of  the  program. 
They  have  defined  wrongful  possession  of  a program  to 
include,  but  not  to  be  limited  to  the  following: 

1.  Possession  of  a “pirate11  copy, 

2.  Possession  of  a stolen  but  “non-pirate1*  copy. 

3.  Retention  of  any  copy  after  the  expiration  of  a per- 
iod of  rightful  possession,  or 

4.  Retention  of  any  copy  after  transferring  all  rights  in 
a program  to  another. 

In  addition,  the  law  would  provide  that  in  the  absence 
of  explicit  authorization  from  the  copyright  owner,  the 
preparation  by  the  rightful  user  of  multiple  copies 
whether  for  internal  distribution  or  transmission  to 
others  would  be  an  infringement.  It  would  also  provide 
that  conversion  from  one  computer  language  to  another, 
such  as  from  COBOL  to  FORTRAN,  would  remain  the 
exclusive  right  of  the  copyright  owner.  Of  course, 
owners  of  copyrights  in  programs  in  which  copies  are 
sold  could  no  way  restrain  the  further  sale  of  such 
copies  but  their  buyers  could  not  make  and  re-sell  or  re- 
tain additional  copies  without  infringing  the  copyright. 

With  respect  to  copyright  notice,  the  subcommittee 
has  recommended  that  copyright  notice  should  be  re- 
quired in  all  formats  in  which  a program  is  marketed.  On 
programs  capable  of  being  read  by  the  unaided  eye, 
such  notice  should  appear  prior  to  the  list  of  instruc- 
tions that  comprise  the  program.  Those  programs  which 
can  be  read  only  with  the  aid  of  a machine  or  device 
should  contain  a copyright  notice  in  the  medium  of  fixa- 
tion, such  that  the  contents  of  the  program  cannot  be 
listed  without  reproducing  the  notice  in  the  position 
just  described.  It  also  recommends  that  containers  in 
which  copies  of  machine-readable  programs  are  sold, 
leased,  or  transported,  should  bear  plain  notices,  and  so 
should  devices  such  as  reels  upon  which  the  magnetic 
tape  is  wound  and  semiconductor  chips  in  which  pro- 
grams are  stored. 

A WAY  TO  PROTECT  COMPUTER  PROGRAMS 
ATTHEPRESENTTIME 

Despite  the  lack  of  total  clarity  with  respect  to  protec- 
tion of  computer  programs  by  copyright  or  patent,  it  is 
my  opinion  that  proprietors  of  computer  software 
should  take  advantage  of  all  three  possible  forms  of  pro- 
tection as  appropriate  for  their  particular  end  product. 
Those  programs  and  inventions  related  to  computer  pro- 
grams, which  constitute  major  advances  in  the  art  and 
have  significant  value  which  would  extend  for  a period 
of  at  least  five  years,  should  be  given  patent  protection, 
particularly  if  such  program  related  inventions  include 
some  novel  physical  aspect  that  can  be  related  to  the 
program  in  an  overall  system  combination. 

Whether  or  not  patent  protection  for  programs  and 
computer  program  related  inventions  is  sought,  contrac- 
tual relationships  specifying  trade  secret  protection  for 
computer  programs  should  be  relied  upon.  Of  course,  in 
the  case  of  programs  and  program  related  inventions  for 
which  patent  protection  is  sought,  trade  secret  protec- 
tion can  be  relied  upon  only  until  the  patent  issues  and 
renders  the  information  public. 

Programs  should  all  bear  copyright  notices  in  accord- 
ance with  the  recommendations  of  the  software  com- 
mittee of  the  National  Commission,  Care  should  be 


taken,  however,  in  those  cases  in  which  works  bearing 
copyright  notices  are  protected  by  trade  secrecy  agree- 
ments to  make  it  explicit  that  despite  the  copyright 
notices  there  should  be  no  presumption  of  publication 
which  is  or  course  inimical  to  trade  secrecy  protection. 
And  lastly,  proprietors  of  programs  and  program  related 
inventions  should  stay  current,  at  least  through  their  pa- 
tent attorneys,  with  respect  to  the  latest  case  law  regard- 
ing patent  protection,  trade  secrecy  protection  and  new 
regulations  to  be  promulgated  by  the  Copyright  Office 
under  the  new  copyright  act  for  rules  regarding  registra- 
tion and  deposit  of  computer  programs. 

Most  patent  attorneys  in  private  practice  specialize 
exclusively  in  intellectual  property  matters  including, 
patents,  copyrights,  trade  secrets  and  trademarks.  To 
use  the  title.  Patent  Attorney,  the  attorney  must  be 
registered  to  practice  before  the  United  States  Patent 
and  Trademark  Office  which  requires  a technical  back- 
ground and  the  passing  of  an  examination  relating  to  pa- 
tent laws  and  the  rules  of  practice  in  the  Patent  Office. 
The  intent  of  the  system  is  that  Patent  Attorneys  should 
be  qualified  to  handle  both  the  technical  aspects  and 
legal  aspects  of  patent  matters. 

A patent  attorney  should  be  consulted  whenever  intel- 
lectual property  rights  are:  (1)  to  be  defined  (such  as, 
whether  or  not  a program  is  protectable  and  by  what 
means);  (2)  to  be  created  (such  as,  by  obtaining  a patent}; 
(3)  to  be  asserted  (such  as,  by  suing  for  Infringement);  (4) 
to  be  transferred  (such  as,  by  assignment  or  license);  (5) 
to  be  challenged  (such  as,  by  a declaratory  judgement 
action  to  hold  an  issued  patent  invalid);  (6)  to  be  effected 
by  another  transaction  (such  as,  by  a sale  of  an  existing 
business,  by  the  establishment  of  a new  business,  or  by 
an  employment  agreement). 

Unlike  lawyers  who,  for  example,  specialize  in  per- 
sonal injury  cases,  criminal  matters  or  marriage  dissolu- 
tions, patent  attorneys  should  be  consulted  as  a preven- 
tative measure  whenever  intellectual  property  may  be  in- 
volved. Waiting  is  often  prejudicial  to  intellectual  pro- 
perty rights  which  may  be  irretrievably  lost  because  of  a 
failure  to  take  the  appropriate  action  at  the  appropriate 
time.  For  example,  a businessman  who  decides  to  test 
the  acceptance  of  his  product  in  the  marketplace  for  a 
significant  period  of  time  before  he  seeks  to  protect  the 
invention  embodied  therein,  risks  being  barred  from  ob- 
taining a patent  irrespective  of  the  merits  of  the  inven- 
tion. Thus,  a patent  attorney  should  be  consulted  as 
soon  as  possible. 

In  the  case  of  computer  program-related  inventions, 
the  patent  attorney  has  the  same  principal  task  as  with 
any  invention,  namely,  to  determine  whether  or  not  the 
invention  is  protectable  and  by  what  means.  However,  in 
the  case  of  computer  programs  he  has  the  additional 
task  of  determining  whether  or  not  the  invention  can  be 
patented  under  the  current  guidelines  of  the  Court  of 
Customs  and  Patent  Appeals  and  also  to  determine 
whether  in  view  of  the  potential  additional  complexity  in 
prosecuting  a program-related  patent  application  the 
business  considerations  merit  the  possible  increased 
cost  of  obtaining  a patent.  Furthermore,  the  patent  at- 
torney who  regularly  handles  matters  involving  inventive 
programs  and  program-related  inventions  has  the  added 
responsibility  of  remaining  current  as  to  the  laws  and 
considerations  relative  to  computer  programs  under  the 
various  Federal  and  State  laws  and  judicial  decisions 
relating  to  protection  of  that  type  of  intellectual  property. 

Although  this  article  should  not  be  relied  upon  as 
legal  advice  for  any  specific  situation  (since  each  prob- 
lem requires  the  individual  and  first-hand  attention  of  an 
attorney),  the  author  will  be  pleased  to  respond  to  com- 
ments and  inquiries  relating  to  this  article.  Letters 
should  be  sent  to:  Leonard  Tachner,  Attorney-at-Law, 
2192  Dupone  Drive, Suite210,  Irvine,  CA  92715.CI 
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Using  the  Heathkit  H8  System 
in  Hobby,  Home  and  Business 

Applications 

By  Richard  S.  Arnold 


INTRODUCTION 

This  article  will  present  an  analysis  of  the  merits  of  in* 
vesting  in  the  Heathkit  H8  computer  system.  The  focus 
here  is  on  the  strengths  and  weaknesses  of  the  system 
in  hobby,  home  and  business  applications, 

THRESHOLD  CONSIDERATIONS 

The  word  “'investing1'  is  a deliberate  choice,  and 
doesn’t  just  mean  "buying,”  It's  chosen  to  suggest  that 
the  decision  to  buy  a given  microcomputer,  and  indeed 
whether  or  not  to  buy  any  microcomputer,  should  be  ap- 
proached in  a deliberate,  rational  manner.  This  is  just  as 
true  whether  you're  a hobbyist,  a professional  or  busi- 
nessman, or  simply  someone  who  has  to  have  the  latest 
computer  gadget  before  anyone  else  on  the  block. 

At  first  blush,  there  would  seem  to  be  an  overwhelm- 
ing number  of  factors  to  consider  in  making  this  deci- 
sion. The  newcomer  to  microcomputers  has  a hard  time 
sorting  out  the  significance  of  the  various  features  of- 
fered by  different  systems,  even  after  he's  finally  figured 
out  what  all  (or  most  of  them)  mean.  Ail  too  often,  the 
result  is  that  the  choice  of  a particular  system  is  made 
primarily  on  a subjective  basis.  We  have  been  condi- 
tioned to  do  this  by  the  methods  used  to  market  other 
consumer  products,  from  cars  to  television  sets.  How* 
ever,  an  objective  decision  isn't  all  that  hard  to  make  — 
after  all,  that's  what  a computer  itself  does,  after  it's 
taught  to  do  so  by  the  programmer. 

Really  only  two  steps  are  involved  here.  The  second 
step  — the  one  usually  focused  on  first  — is  a determi- 
nation of  what  you  want  the  system  itself  to  do.  The  first 
step,  however,  is  at  least  as  important;  you  should  begin 
by  looking  at  yourself,  and  only  then  should  you  look  at 
the  system. 

WHAT  YOU’RE  INVESTING 

In  deciding  what  you  can  invest,  and  what  you  want  to 
invest,  you  might  as  well  begin  with  your  pocketbook. 
Certainly  cost  is  a major  factor;  frequently  it  is  control- 
ling. Remember,  too,  that  microcomputers  are  in  their 
infancy,  and  that  as  new  uses  are  developed,  new  hard- 
ware and  software  will  likely  be  necessary.  Computers 
are  like  cameras,  stereos  and  ham  rigs  in  this  regard; 
what  you  start  with  is  in  all  probability  not  going  to  be 
everything  you’ll  ever  want  or  can  convince  yourself  that 
you  need! 

More  than  money  is  involved  here,  though.  Take  a 
hard  look  at  the  time  you're  willing  (and  able)  to  invest  In 
your  system.  If  it's  a kit,  you’ll  have  to  build  it,  and 
whether  or  not  it's  a kit  you’ll  have  to  debug  it.  Even  if 
it's  ready  to  run  as  soon  as  it’s  plugged  into  the  wall 
socket,  you  (or  someone)  will  have  to  operate  it. 

Take  an  even  harder  look  at  your  skills  and  experi- 
ence, The  quality  and  level  of  detail  of  kit  assembly  in- 
structions varies  widely  in  this  field;  the  same  is  true  of 
operating  instructions  and  system  documentation.  The 


less  skill  and  experience  you  have  in  assembling,  de- 
bugging and  operating  a computer  system,  the  more  im- 
portant becomes  the  quality  of  the  system’s  instruc- 
tions and  documentation.  The  ultimate  variables  here 
are  your  time  and  your  level  of  frustration  (or,  to  be  more 
positive,  your  sense  of  accomplishment). 

The  money,  time,  skill  and  experience  you  are  willing 
and  able  to  invest  will  vary  with  what  you  want  the  sys- 
tem to  do.  If  it’s  destined  to  be  used  in  a small  business, 
operated  by  one  or  more  employees  and  installed  and 
serviced  by  experts,  these  factors  will  be  significantly 
different  than  if  it’s  to  be  used  by  you  (and  perhaps  your 
family)  at  home.  The  "first  step"  — looking  at  your  per- 
sonal investment,  in  the  overall  sense  — therefore  can- 
not be  totally  divorced  from  the  second  step  of  looking 
at  why  you  need  (or  want)  the  system.  Nevertheless,  it’s 
important  not  to  lose  sight  of  it. 

WHY  YOU’RE  ACQUIRING  THE  SYSTEM 

Once  you’ve  analyzed  what  you  are  willing  and  able  to 
invest  in  the  system,  you  should  take  an  equally  careful 
look  at  why  you're  going  to  make  that  investment.  There 
may  be  a particular  function  or  set  of  functions  you  want 
the  system  to  perform,  such  as  word  processing  and  ac- 
counting in  a small  business.  Instead,  you  may  simply 
want  to  learn,  through  hands-on  experience,  more  about 
computers. 

A great  deal  has  been  written  about  the  multitude  of 
uses  of  microcomputers,  and  if  you’ve  reached  the  point 
where  you’re  considering  which  system  to  Invest  in,  you 
probably  have  already  read  about  most  of  them.  The  im- 
portant thing  here  is  to  recognize  that  different  systems 
can  serve  different  functions  with  differing  amounts  of 
effort  (and  expense)  on  your  part. 

Develop  a list,  in  order  of  relative  importance,  of  the 
things  you  want  to  realize  from  your  investment.  In  do- 
ing so,  try  and  forecast  what  you  may  want  to  do  with 
the  system  in  the  future  (even  though  some  of  these 
uses  may  not  seem  too  important  now).  Computers  can 
become  addictive  — once  you  see  how  easy  they  can 
make  one  area  of  your  life,  you  may  well  decide  to  use 
them  in  another! 

If  your  primary  purpose  is  self-education,  remember 
that  building  a kit  (at  least  one  with  detailed  assembly 
manuals)  will  not,  by  itself,  teach  you  much  more  than 
how  to  solder.  It  will,  however,  teach  you  that  very  well! 
The  real  education  will  come  in  applying  the  system 
once  you  build  it,  and  in  debugging  the  system  if  you 
don’t  build  it  correctly. 

If  your  primary  purpose  is  business-oriented,  the  system 
should  be  one  with  reliable  support.  This  is  most  likely  to 
occur  where  the  system  is  in  fairly  widespread  use  and 
is  from  an  established  manufacturer.  The  compatibility 
with  various  peripherals  is  also  important  here,  so  that 
the  system  can  be  tailored  to  meet  your  specific  needs. 

If  your  primary  purpose  is  for  use  in  the  home,  sinv 
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plicity  of  operation  becomes  important.  It’s  unrealistic 
to  expect  your  family  to  grow  to  love  your  computer  like 
you  do  if  a bootstrap  monitor  has  to  be  toggled  in  in 
binary,  and  BASIC  loaded  at  100  baud  via  paper  tape,  be- 
fore the  home  menu  planner,  math  drill,  or  checkbook 
balancing  program  can  be  entered  and  run.  If  you  plan  on 
running  a lot  of  video  games,  then  systems  with  internal 
video  boards  and  external  video  monitors  (instead  of 
separate  stand-alone  CRT  terminals)  are,  at  the  current 
level  of  technology,  much  more  useful. 

Again,  in  matching  your  perceived  purposes  with  the 
systems  in  which  you’re  willing  and  able  to  invest,  be 
sure  and  consider  what  you  may  later  decide  you  want 
to  do.  I chose  the  H8  because  it  fit  my  educational  and 
home-use  purposes.  It  fills  these  roles  very  well,  and  I’m 
pleased  with  my  decision.  But  now  I’m  looking  at  other 


uses,  and  if  those  become  important  enough  to  me  I 
may  wind  up  wishing  I had  some  other  system  instead. 
You  can’t  completely  anticipate  or  solve  this  problem,  at 
least  without  unlimited  time,  experience,  and  money, 
since  no  single  system  can  be  all  things  to  all  people. 
However,  you  can  and  should  anticipate  it. 

Having  gone  through  the  decision  process  involved  in 
choosing  a microcomputer  system,  let’s  turn  to  an  anal- 
ysis of  the  strengths  and  weaknesses  of  the  H8  in  hob- 
by, home  and  business  applications. 

HOBBYIST/SELF-EDUCATIONAL  APPLICATIONS 

Building  a Heathkit,  thanks  to  the  excellent  assembly 
manuals,  is  relatively  easy  and  straightforward.  How- 
ever, assemblying  a Heathkit  will  not,  by  itself,  teach 
you  much  more  than  basic  electronic  construction 
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fully  illustrated  catalog  w/] 
instructions,  flow  charts, 
print  outs  - A/R,  A/P,  G/L, 
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K.C.  l/O 


CASSETTE  RECORDER  INTERFACE 


Assembled,  tested,  packaged;  Including  cables  and  connectors 


TRANSPARENT  — The  K*C.  I/O  has  the  exclusive  Hykro  Cerp* 
* Hold-One"  circuit  to  enable  unformatted  date  recording  and 
playback  without  tape  start-up  error* 

CROHEMCO  USERS  — Your  IK  2B0  Monitor  program  contains  all 
the  software  needed:  just  WRITE  to  the  K.C.  I/O  and  READ 
back  from  it*  ROS  prograta  includes  formatting  capabilities* 

CONVENIENT  — Three  front-panel  LEDs  monitor  computer  data 
bits  in  and  out  plus  audio  input*  Blank  tape  between  files 
marks  beginning  end  end  when  audio  LED  goes  out* 

RELIABLE  & SHALL  — K.C*  Standard  300  baud  rate  allows  Use 
with  most  recorders*  Digital  logic  checks  each  playback  bit 
several  times*  Aluminum  cabinet  is  3"H  * 6"w  * 4"  deep, 

ADAPTABLE  — Data  signals  are  TTL  (-  or  + logic)  on  a set  ini 
port  thru  a DB-25P  connector*  Wire  pin  14  to  pick  up  vDC 
at  0*1  amp.  Two  tape  recorder  connectors  are  1*5  mm,  plugs, 

AVAILABLE  NOW  — $129.  Send  cashier's  check  or  money  order 
for  speedy  shipment  prepaid:  personal  check  also  OK*  We'll 
mail  expected  shipping  date  if  not  within  two  weeks,  Calif* 
residents  add  6,5%  tax*  For  specification  sheet  and  6- month 
warranty  statement  send  self-addressed  stamped  envelope. 


My kro  Corp. 


F*0.  Box  433 

Los  Altos , CA  94022 


MOB)  7 33-B221  r 1 to  5 PH 
Dealer  inquiries  invited 
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skills.  The  real  educational  potential  is  realized  in  apply- 
ing the  system  once  you  build  itf  and  in  debugging  the 
system  if  you  don’t  build  it  correctly*  Since  no  one 
would  intentionally  set  out  to  learn  debugging  in  this 
manner,  let’s  focus  instead  on  what  can  be  gained  in  ap- 
plying the  system. 

The  H8  comes  complete  with  all  the  hardware  and 
software  needed  to  teach  yourself  programming  in 
assembly  language  or  in  BASIC.  The  MB’s  excellent 
front  panel  monitor,  and  its  console  debugger  software, 
make  It  easy  to  work  with  registers,  I/O  ports,  and 
memory  in  machine  language.  Thanks  to  the  octal  dis- 
play  format,  you  can  watch  — and  understand  — what’s 
happening  while  stepping  through  a program. 

The  operation  manuals  accompanying  the  H8  system 
are  superb*  They  contain  extensive  descriptions  of  the 
system  and  its  operation,  both  from  theoretical  and 
practical  perspectives.  The  software  reference  manual, 
while  not  designed  to  be  a course  in  programming,  does 
a superb  job  of  explaining  the  features  and  utilization  of 
each  software  package. 

The  H8  system  is  superbly  designed  for  acquiring 
“hands-on”  experience  and  knowledge.  If  your  primary 
purpose  in  acquiring  a microcomputer  is  self-education 
and  hobbyist  applications,  I believe  that  the  H8  has  to 
be  viewed  as  the  best  system  available  today. 

HOME  APPLICATIONS 

A microcomputer  system  can  be  used  in  the  home  for 
recreational  and/or  practical  applications.  The  H8  can 
function  quite  well  in  this  environment,  but  you  should 
take  a careful  look  at  the  specific  uses  you  have  in  mind. 

Computer  games  can  be  fun;  they  also  can  be  educa- 
tional. At  a minimum,  they  can  provide  a rationalization 
for  the  time  and  money  you’ve  sunk  into  that  mysterious 
black  box.  Beyond  that,  they  also  help  to  remove  some 
of  the  mystique  currently  surrounding  computers.  My 
five-year-old  loves  my  H8;  when  she's  exposed  to  com- 
puters in  school  and  later  in  life,  they’ll  be  as  familiar  a 
tool  to  her  as  the  pocket  calculator  is  to  adults  today. 
Since  her  generation,  if  not  mine,  will  have  no  choice 
but  to  deal  with  computers,  the  sooner  she  becomes 
familiar  with  them  the  better. 

The  H8  system  is  well  suited  to  the  kinds  of  “games” 
my  daughter  now  uses  if  for.  I’ve  written  a program  in 
BASIC  to  teach  her  elementary  math,  complete  with 
positive  feedback  (visual  and  audial)  for  each  correct 
answer  and  a display  of  a running  score  of  how  well 
she’s  doing.  1 am  also  using  the  “hangman”  game  soft- 
ware available  from  Heath  to  increase  her  vocabulary. 
This  software  allows  you  to  create  your  own  list  of 
words  to  be  randomly  chosen  by  the  program,  which 
makes  it  ideal  for  this  purpose. 

As  to  purely  recreational  games,  the  H8  is  somewhat 
limited  by  its  use  of  a separate  CRT  terminal  rather  than 
an  internal  video  board.  No  D/A  converter  is  available  for 
the  HB  either,  at  least  at  the  present  time.  Accordingly, 
interactive  graphics  games  cannot  be  played  on  the  H8. 
fn  this  area,  such  systems  as  the  APPLE  II  and  S10Q 
computers  with  graphics  and  D/A  boards  are  currently 
the  only  way  to  go. 

More  practical  uses,  such  as  checkbook  balancing, 
menu  planning,  income  tax  preparation  and  personal  ac- 
counts payable  programs,  can  easily  be  implemented  on 
the  HB.  Using  Heathkit  BASIC,  you  can  write  such  pro- 
grams yourself  or  adapt  ones  written  by  others.  However, 
because  all  Heath  software  uses  the  H8’s  ROM  monitor 
subroutines,  applications  software  available  on  tape  for 
other  systems  will  not  run  on  the  HB.  At  this  writing,  no 
such  prepackaged  tapes  are  available  for  the  HB. 

The  same  is  true  for  such  applications  as  controlling 
lights,  sprinkler  systems,  air  conditioning  and  heating 
systems,  etc.  Hardware  and  software  for  S100  systems 
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in  these  areas  are  now  on  the  market,  but  none  is  yet 
available  tor  the  H8. 

You  can,  of  course,  develop  your  own  hardware  and 
software  for  any  of  these  applications.  Additionally, 
given  the  likely  size  of  the  market  of  H8  owners,  it  is 
reasonable  to  expect  that  both  Heath  and  others  will 
soon  make  the  necessary  products  available. 

The  H8  is  somewhat  less  expensive  than  most  of  the 
comparable  microcomputers  on  the  market  today.  It  is 
very  easy  to  operate,  and  attractive  in  appearance. 
These  features  are  important  in  the  home  environment, 
particularly  if  the  entire  family  is  to  use  the  system. 

In  its  current  state  of  development,  the  H8  is  probably 
not  the  best  system  available  if  your  primary  purpose  is 
home  use.  However,  subject  to  the  limitations  discussed 
above,  it  functions  well  in  this  role  and  \ would  have  no 
hestitation  in  recommending  it. 


SMALL  BUSINESS  APPLICATIONS 

Here,  further  development  is  needed  before  the  H8 
can  be  fully  utilized  in  many  applications. 

The  H8’s  text  editor  software  operates  only  in  either 
upper  or  lower  case.  The  H9  video  terminal  operates  in 
upper  case  only,  and  its  display  is  of  only  12  80-charac- 
ter  lines.  There  is  room  on  the  H9  RAM  board  for  another 
IK  of  memory,  which  indicates  that  Heath  is  clearly  plan- 
ning to  expand  the  display  to  24x80  in  the  future.  That 
expansion,  coupled  with  iower  case  capability,  would 
make  the  H9  much  more  attractive  in  a business  applica- 

No  prepackaged  programs  are  yet 
available  for  using  the  H8.  . . 

A floppy  disk  is  also  necessary  here 
. . .Heath’s  Extended  BASIC  should 
have  data  file  capabilities  by  the 
time  this  article  is  in  print,  which 
makes  such  applications  feasible. 


tion.  Of  course,  there  is  no  reason  to  necessarily  use  the 
H9  terminal  with  the  H8;  a number  of  U/L,  24x80  termi- 
nals are  now  available  and  can  readily  be  interfaced  to 
the  H8  computer.  Even  then,  however,  no  proprietary 
word  processing  system  is  currently  available  for  the  H8. 

No  floppy  disk  system  is  yet  available  from  Heath,  al- 
though one  is  coming  in  June.  One  floppy  disk  is  cur- 
rently available  for  the  H8  from  a secondary  source  sup- 
plier; together  with  a Z80  processor  board  and  software 
which  should  allow  word  processing.  However,  the  com- 
bined cost  of  that  approach  may  well  exceed  that  of 
comparable  SI 00  systems  now  on  the  market. 

Accounts  receivable  and  payroll  applications  face  a 
similar  situation  as  word  processing.  No  prepackaged 
programs  are  yet  available  for  using  the  H8  in  these  ap- 
plications, so  you'll  have  to  write  your  own  for  now.  A 
floppy  disk  is  also  necessary  here,  at  least  for  all  except 
the  smallest  businesses.  Heath’s  Extended  BASIC  should 
have  data  fife  capabilities  by  the  time  this  article  is  in 
print,  which  makes  such  applications  feasible. 

The  H8  power  supply  currently  can  support  only  32K 
of  RAM.  This  is  probably  the  minimum  practicable 
amount  of  memory  needed  for  a business-oriented  micro- 
computer. However,  because  the  H8’s  monitor  is  in 


ROM,  and  Heath's  BASIC  is  fairly  memory-efficient,  32K 
of  RAM  in  an  H8  may  give  you  somewhat  more  capabil- 
ity than  in  other  systems. 

A microcomputer  used  in  an  office  is  always  subject 
to  the  problem  of  controlling  access.  Put  another  way, 
the  assumption  has  to  be  that  the  employee  with  the 
least  amount  of  intelligence  and  training  will  be  the  one 
who  is  most  attracted  to  the  computer  and  the  one  who 
is  most  likely  to  press  the  maximum  number  of  buttons! 
Turnkey  front  panels  offer  an  obvious  advantage  here. 
Once  an  H8  program  is  running,  it  can't  be  destroyed 
without  pressing  two  buttons  at  once,  but  that's  dearly 
a possibility.  Additionally,  because  software  other  than 
BASIC  applications  programs  currently  must  be  loaded 
and  executed  through  the  front  panel  controls,  the  H8 
operator  has  to  have  access  to  the  computer  itself  and 
not  just  the  video  terminal.  For  these  reasons,  if  an  H8  is 
used  in  a business  environment,  careful  consideration 
will  have  to  be  given  to  its  physical  location  and  to  the 
problem  of  controlling  access  to  the  front  panel. 

The  level  of  support  provided  for  the  H8,  at  least  in  the 
service  area,  is  one  of  the  best  in  the  industry.  However, 
no  service  contracts  are  available  from  Heath,  and  since 
the  system  is  available  only  in  kit  form  you  would  have 
to  stock  your  own  supply  of  replacement  boards  to 
avoid  the  possibility  of  the  system  being  down  for  at 
least  a few  days  when  trouble  developed.  On  the  other 
hand,  if  you've  built  the  system  yourself  you  may  be  able 
to  service  it  yourself  — at  least  if  you  can  take  the  time 
away  from  your  business. 

One  business  application  where  the  H8  can  be  emi- 
nently useful  is  in  developing  BASIC  programs  to  be  run 
on  time-sharing  systems.  Apart  from  the  possible  in- 
compatibility of  certain  Benton  Harbor  BASIC  state- 
ments, once  that  BASIC  includes  data  file  handling 
commands  (which  should  be  by  now)  it  can  perform  this 
role  very  well.  I use  my  H8  in  this  application,  developing 
programs  for  income  and  estate  tax  analysis  that  can 
then  be  run  on  my  firm's  time-sharing  system.  Anyone 
who  has  seen  the  bills  for  the  time  spent  in  writing  and 
debugging  programs  while  using  time-sharing  can  ap- 
preciate how  quickly  the  H8  can  pay  for  itself  here! 

The  H8  is  a sturdy,  reliable  system  which  compares 
very  favorably  in  cost  with  other  microcomputers. 
Depending  upon  the  nature  of  your  intended  business 
applications,  the  H8's  current  level  of  software  and 
hardware  sophistication  may  or  may  not  make  it  your 
best  choice.  However,  once  the  Heath  floppy  disk  be- 
comes available,  we  can  expect  to  see  a rapid  growth  in 
the  availability  of  business-oriented  H8  software.  That 
development,  coupled  with  a 24x80  U/L  modification  for 
the  H9,  should  make  the  H8  system  a nearly  ideal  micro- 
computer for  small  businesses. 

SUMMARY 

At  its  current  level  of  development  and  support,  the 
H8  is  probably  best  suited  for  hobbyist  and  educational 
purposes.  Some  applications  in  the  home  are  less  read- 
ily achieved,  but  the  H8  is  certainly  attractive  here  as 
well  Many  business  applications  will  probably  have  to 
await  more  development  of  hardware  and  software,  but 
once  that  has  occurred  the  H8  should  be  an  excellent 
choice  in  this  area  also. 

If  you’re  like  most  people  who  are  interested  in  micro- 
computers, your  intended  applications  probably  cut 
across  all  three  of  these  areas.  This  makes  it  all  the 
more  important,  when  considering  the  H8  or  any  other 
microcomputer,  to  go  through  the  analysts  described 
above  to  best  match  your  investment  to  your  purposes.! 
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BASE 2 is  pleased  to  offer  the  following  products  to  the  S-100  market  at  the  indstury’s  lowest  prices: 

8K  Static  Memory  Board 

This  8K  board  is  available  in  two  versions*  The  8KS-B  operates  at  450ns  for  use  with  8080  and  BQ8GA  microprocessor 
systems  and  Z-80  systems  operating  at  2MHz.  The  BKS-Z  operates  at  250ns  and  is  suitable  for  use  with  Z-80  systems 
operating  at  4MHz.  Both  kits  feature  factory  fresh  2102*s  (low  power  on  8KS-B)  and  include  sockets  for  all  ICs, 
Support  logic  is  low  power  Schottky  to  minimize  power  consumption,  Address  and  data  lines  are  fully  buffered  and 
4K  bank  addressing  is  DIP  switch  selectable.  Memory  Protect  /Unprotect  selectable  wait  states  and  battery  backup 
are  also  designed  into  the  board*  Circuit  boards  are  solder  masked  and  silk-screened  for  ease  of  construction.  These 
kits  are  the  best  memory  value  on  the  market!  Available  from  stock  * * * 

0KS-B  $125 
BKS-Z  $145 


Z-80  CPU  Board 

Our  Z-80  card  is  also  offered  in  two  speed  ranges.  The  CPZrt  operates  at  2 MHz  and  the  CPZr2  operates  at  4MHz* 
These  cards  offer  the  maximum  in  versatility  at  unbelievably  low  cost*  A socket  is  included  on  the  board  for  a 2708 
EPROM  which  is  addressable  to  any  4K  boundary  above  32K.  The  power-on  jump  feature  can  be  selected  to  address 
any  4K  boundary  above  32K  or  the  on-board  2708.  An  On-board  run-stop  flip-flop  and  optional  generation  of  Memory 
Write  allows  the  board  to  run  with  or  without  a front  panel*  The  board  can  be  selected  to  run  in  either  the  8080  mode, 
to  take  advantage  of  existing  software,  or  in  the  Z-BG  mode  for  maximum  efficiency*  For  use  in  existing  systems*  a wait 
state  may  be  added  to  the  Ml  cycle*  Memory  request  cycle*  on-board  ROM  cycle*  input  cycle  and  output  cycle.  DMA 
grant  tri-states  atl  signals  from  the  processor  board*  All  this  and  more  on  top  quality  PC  boards,  fully  socketed  with 
fresh  IC's. 

CPZ-1  $110 

CPZ-2  $125 


S-100  for  Digital  Group  Systems 

This  kit  offers*  at  long  last,  the  ability  to  take  advantage  of  S-100  products  within  your  existing  Digital  Group  main- 
frame. Once  installed*  up  to  four  S-100  boards  can  be  used  in  addition  to  the  existing  boards  in  the  D.G,  system*  The 
system  includes  an  ‘Intelligent”  mother  boafd*  ribbon  cables  to  link  existing  D.G.  CPU  to  the  DGS-1G0  board  and  a 
power  wiring  harness  The  DGS-1Q0  is  designed  to  fit  in  the  5 3A"  x 12"  empty  area  in  the  standard  D.G.  cabinet.  It 
may  seem  expensive  but  there's  a lot  here!  End  vour  frustration! 

DGS-100  $295 


16K  Static  Memory  Board 

Base  2 can  now  offer  the  same  price/performance  in  a 16K  static  RAM  as  in  its  popular  8K  RAM,  This  kit  includes  8K 
bank  addressing  with  4K  boundary  address  setting  on  DIP  switches.  This  low  power  unit  provides  on-board  bank 
selection  for  unlimited  expansion  . . * No  MUX  board  required.  Using  highest  quality  boards  and  components  we 
expect  this  kit  to  be  one  of  the  most  popular  units  on  the  market*  Available  in  two  speed  ranges,  the  16KS-B  operates 
at  450ns  while  the  16KS-Z  operates  at  250ns. 

16KS-B  $285 
16KS-Z  $325 

Send  for  more  details  on  these  products.  Gel  on  our  mailing  list  for  information  on  more  soon  to  be  announced 
products  a L factory-direct  prices  fromBASR2.  Why  pay  more  when  you  can  get  the  best  at  these  prices??? 


P.O.Box  3548 
Fullerton  * Calif. 

92634 


ba/e  inc. 

2* 

(714)992-4344 


CA  residents  add  6%  tax 
MC/  BAG  accepted 

FOB  — U.S,  destination 
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TECH- MART 

19590  VENTURA  BLVD.  COMPUTER  PRODUCTS  CALL 

TARZANA,  CA  91356  READY  FOR  IMMEDIATE  DELIVERY  (213)344-0153 


NOW  SERVING 

SAN  DIEGO 

367  Birdrock  Avenue 
La  Jolla,  California 
(714)  459-2797 

Same  great  service  and  sales! 


-SPECIAL- 

soso  MICROP ROCESSO R , , . _ A , "FULLY  ASSEMBLED 

SYSTEM  IMSAI  COMPUTER  AND  TESTED 

WITH  10  CONNECTORS 

"INCLUDES  CPU,  MAINFRAME  W/22  CARD  SLOTS.  FRONT  PANEL.  POWER  SUPPLY  - READY  TO  ENJOY 

KIT  WITH  10  CONNECTORS  $655 


$785 


NEED  SOME 
HELP? 


BUSINESS  PERSONS 


FOR  THE  OFFICE 
AND  HOME  — 


WE  ARE  HERE  WITH  A COMPLETE  TEAM  OF  HIGHLY  QUALIFIED  PROFESSIONALS 
TO  SUPPORT  YOUR  EVERY  NEED  IN  BUSINESS  APPLICATIONS. 

—HARDWARE  - UNIQUE  REQUIREMENTS  — SOFTWARE  - 


OTHER  MAJOR  PRODUCTS 

CENTRONICS  PRINTERS  - AFFORDABLE  - CROMEMCO  — T.E.I.  12  & 22 
DEC  PRINTERS  — PROCESSOR  TECHNOLOGY  — POLYMORPHIC  — SEALS 
TARBELL  — INFO  2000  — SUPERSCOPE  — MICROPOLIS  DRIVES  — 

AND  MANY  OTHERS 

-Newly  introduced  to  ihe  market,  Malibu  Pricier,  165  CPS,  Bidirectional,  S199S.00 


WE  SHIP  ANYWHERE  WITHIN  THE  CONTINENTAL  U.S. 


10:00  AM-9:00  PM 
MON-FRI 

OPEN 

9:00  AM -6:00  PM 
SAT 

CAPRI  PLAZA 

WE  SPECIALIZE  IN  SYSTEMS  HARDWARE  & SOFTWARE 
— WE  WELCOME  INQUIRIES  — 

(213)344-0153 
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RotaScan  Card  File 

The  RotaScan  card  file's  circular  concept 
gives  large  filing  capacity  in  minimum  floor 
space,  reduces  card  retrieval  and  replacement 
time  and  allows  access  by  several  people. 


Each  tier  has  fixed  metal  dividers  which  may 
be  used  for  primary  indexing.  An  adjustable 
backstop  enables  the  file  to  be  adapted  for  a 
wide  variety  of  card  sizes  and  microfiche. 

RotaScan  Card  Files  are  available  with  from 
one  to  eight  tiers.  Additional  tiers  can  be  fitted 
as  filing  increases.  Units  can  be  housed  in  a 
circular  security  cabinet  or  mounted  on 
casters  if  required. 

For  further  information  contact  RotaScan 
Retrieval  Systems.  Inc.,  270  Greenwich  Ave., 
Greenwich,  CT  06830. 

CIRCLE  INQUIRY  NO.  113 

Business  Software 

Structured  Systems  Group  has  announced 
its  Business  Systems  Series,  a growing  line  of 
quality  business  programs.  Designed  to  run  on 
the  8080  or  Z-80  CPU  and  the  CP/M™ 
operating  system,  all  software  comes  fully 
documented,  field-tested  and  human- 
engineered  for  ease  in  operation.  The  following 
products  are  currently  available  and  shipped 
from  stock. 


General  Ledger.  A comprehensive  GL 
system  designed  for  professional  accountants 
and  small  businesses.  Quickly  set  up  any 
custom  chart  of  accounts  to  handle  single  or 
multiple  departments.  Interactive  verify  and 
customize  data,  formats,  and  heatings.  It  is  ex- 
haustively documented  and  computer 
knowledge  is  not  required.  Written  in  CBASIC, 
the  GL  system  costs  $995. 

The  Name  and  Address  (NAD)  System  main- 
tains files  and  allows  selection  on  all  fields  for 
printing  labels,  reports,  or  new  files.  NAD  is 
thoroughly  documented  and  written  in 
CBASIC.  for  $79. 

QSORT.  A fast  and  efficient,  easy  to  use.  full 
disk  sort/merge.  Its  automatic  operation,  multi- 
ple sort  keys,  and  complete  backup  provide 
power  and  flexibility.  In  8080  code,  $95. 

CBASIC.  An  advanced,  comprehensive,  com- 
mercially oriented  compiler/interpreter  in- 
cluding full  disk  access,  PRINT  USING,  14 
digits  of  precision,  and  much  more.  With  85 
page  manual,  $99.95. 

Future  products  will  include  an  accounts 
receivable  system  and  other  financial 


packages.  For  more  information  contact  Struc- 
tured Systems  Group,  Inc.,  5615  Kales  Ave., 
Oakland,  CA  94618,  (415)  547-1567. 

CIRCLE  INQUIRY  NO.  Ill 

Microbench™  Software 

Microbench  software  is  a family  of  computer 
programs  for  microprocessor  application  pro- 
gram development.  These  programs  operate  in 
conjunction  with  PDP-11  and  LSI-11  computers 
to  provide  an  economical  program  develop- 
ment capability  for  popular  microprocessors. 


Featured  in  Microbench  software  are  relo- 
cating assemblers  and  linking  loaders  for  the 
Intel  8080/8085,  Zilog  Z-80,  Motorola  6800  and 
equivalent  microprocessors.  Coded  in  Macro- 
11  for  high  throughput,  these  assemblers  and 
loaders  operate  on  PDP-11  and  LSI-11  com- 
puters under  the  RT-11  operating 'system  in 
16K  words  of  memory. 

For  additional  details  and  pricing  information 
contact  Virtual  Systems,  Inc.,  1500  Newell 
Ave.,  #406,  Walnut  Creek,  CA  94596,  (415) 
935-4944. 

CIRCLE  INQUIRY  NO.  115 

Put  Your  PET  on  the  Bus 
(488  that  is!) 

The  Pickles  & Trout  PET-488  cable  assembly 
make  your  PET  computer  plug  compatible  with 
any  IEEE-488  device.  Think  of  it!  The  inexpen- 
sive PET  Computer  can  become  the  controller 
for  a wide  variety  of  electronic  test  equipment 
and  computer  peripherals. 

You  can  use  your  PET  as  the  basis  for  an 
automated  testing  system,  or  you  can  take  ad- 
vantage of  the  numerous  peripheral  devices 
(more  appear  every  month)  that  can  talk  to  the 
IEE-488  bus. 

The  PET-488  cable  assembly  plugs  directly 
into  the  edge  connector  on  the  back  of  the  PET 
Computer  and  has  a completely  488  compati- 
ble connector  on  the  other  end.  The  cable  itself 
meets  all  IEEE-488  specs  for  shielding  and 
cross-talk  and  is  18  inches  (.45m)  long. 

Price  of  the  PET-488  cable  assembly  is  $30 
(California  residents  please  add  6%  sales  tax) 
with  prepaid  orders  postpaid  in  the  48  con- 
tiguous U.S.  Shipment  is  scheduled  to  begin 
on  May  1,  1978.  For  more  information  contact 
Pickles  & Trout,  P.O.  Box  1206,  Goleta,  CA 
93017. 

CIRCLE  INQUIRY  NO.  152 

Free  Directory  Listing  Offered 

Computer  businesses  that  want  to  be  identi- 
fied with  small  computers  for  the  home  busi- 
ness or  the  hobby  computer  market  will  be 
given  a free  listing  in  The  Home  Computer 
Guide.  The  guide  will  be  a trade  directory  of 
manufacturers,  distributors,  retailers,  con- 
sultants, clubs,  publishers  and  suppliers;  with 
some  informatin  as  to  line  handled, 
specialties,  etc. 

There  is  no  cost  or  obligation  of  any  kind  to 
obtain  a listing.  Advertising  will  be  available, 
but  is  not  required  for  a listing.  (A  free  copy  of 
the  guide  will  be  given  to  all  advertisers). 


A special  feature  of  the  guide  will  include  a 
trade  survey  of  projected  sales  of  home  com- 
puters. All  companies  requesting  a listing  will 
receive  a brief  questionnaire  asking  their  opi- 
nion as  to  the  sales  potential  of  computers  for 
consumers.  The  questionnaire  will  be  included 
with  the  directory  listing  form.  Other  features 
will  include  listings  of  firms  by  zip  codes  and 
by  product  or  service  categories. 

To  receive  a detailed  listing  form  send  your 
business  card  to  The  Home  Computer  Guide,  J 
& M Assocites,  Box  8118,  Kansas  City,  MP 
64112. 

CIRCLE  INQUIRY  NO.  154 

Tape  Drive 

The  SYS  I is  a fast,  inexpensive,  high  capaci- 
ty mass  storage  for  microcomputers.  The  tape 
drive  subsystem  records  bi-phase  Manchester 
code  at  1600  bits  per  inch  on  ANSI  specified 
data  cassettes  with  a transfer  rate  of  2000 
characters  per  second  at  10  IPS. 


Rewind  time  is  less  than  30  seconds  at  over 
120  IPS.  Search  can  be  accomplished  at  over 
120  IPS  by  counting  the  inter-block  gaps,  get- 
ting to  any  record  in  an  average  time  of  less 
than  15  seconds. 

One  to  four  drives  may  be  connected  to  the 
computer  through  the  interface  board.  No 
power  is  taken  from  the  computer  bus  except 
what  is  necessary  to  run  the  simple  syn- 
chronous serial  interface  board. 

All  units  are  assembled,  tested  and 
guaranteed.  The  single  drive  is  $595,  the  dual 
drive  is  $969,  and  the  S-100  interface  board  is 
$168.  Delivery  is  six  weeks  ARO.  For  more  in- 
formation contact  General  Micro-Systems, 
12369  W.  Alabama  PI.,  Lakewood,  CO  80228, 
Bob  Smith. 

CIRCLE  INQUIRY  NO.  147 

Monolithic  Memories  to 
Second  Source  Multiplier  Circuit 

Monolithic  Memories,  Inc.,  has  announced 
its  plans  to  produce  a bipolar  16-by-16  multi- 
plier circuit  that  will  be  function-  and  pin-com- 
patible with  TRW’s  16-by-16  multiplier  — the 
MPY-16. 

Through  an  informal  second-source  arrange- 
ment, TRW  has  granted  an  access  to  certain 
documentation  on  the  MPY-16,  in  return  for 
which,  MMI  will  develop  and  actively  market 
the  MPY-16  by  1979. 

The  MPY-16  chip  will  be  available  from  MMI 
in  both  commercial  and  military  temperature 
ranges  and  in  both  64-pin  flatpack  and  64-pin 
dual-in-line  packages. 

For  more  information  contact  Monolithic 
Memories,  Inc.,  1165  E.  Arques  Ave.,  Sunny- 
vale, CA  94086,  (408)  739-3535,  ext.  268,  Shlomo 
Waser. 

CIRCLE  INQUIRY  NO.  149 


Shock  Detector 

To  detect  potentially  damaging  shocks  to 
disk  packs  in  the  computer  room,  the  Shock- 
watch  detects  shocks  (caused  by  improper 
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OHIO’S  FIRST 
AND  BEST! 

MICROCOMPUTERS 
PERIPHERALS 
ACCESSORIES 


IMSAISOSO 
BYTE'S 
SWTP  MP60 

cromemco 
PROCESSOR  TECH 

INTERFACES  (KITS  or  ASSEMBLED  UNITS* 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


& 

BYTE 

atop 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  — TINY.  4K,  BK  and  12K. 

FOCAL  - DOS  - GAMES  - BUSINESS  APPLICATIONS. 


ALSO  AVAILABLE 


APPLE  \ 
MODEMS 


CASSETTES 

TERMINALS 


floppies 

DEC.  WRITERS 


X 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  / MAGAZINES. 

19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 

(216)  333-3261 


WGR  & 


HOURS'  TUES.  thru  FRIDAY 
SATURDAY 


12  10  9 
10  to  5 
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Pfjl 

tore 


New  York  City 
and 

Long  Island 


If  You  Want  Professional  Service 
In  A Casual  Atmosphere  - 
And  A Large  Variety  of  Equipment. 


BUSINESS  APPLICATIONS 

General  Ledger,  Inventory,  Accounts  Payable,  Receivable,  Word  Processing 


GENERAL  APPLICATIONS 

Northstar  Mailing  Label  Program  . . . $45 
Northstar  Macro  Assembler  ...  $65 
STOCK  MARKET  PACKAGE  - (Unique) 

Makes  Ticker-Tape  Obsolete 
Send  $2.00  For  Descriptive  Brochure  And  Much  More 


BYTE  SHOP 

the  affordable  computer  store 


130  East  40th  Street 
New  York,  NY  10016 
<21 2)  889-4204 
{corner  Lexington  AveJ 


2721  Hempstead  Turnpike 
Levittown,  NY  11756 
{516}  731-8116 
{Just  E.  of  Wantagh  PkwayJ 


11-7  Tues,  Thru  Fri 12  to  8 

10-5  Saturday  10  to  5 


disk  insertion,  storage  or  shiping)  that  can 
throw  delicate  computer  mechanisms  off-kilter 
(data  toss,  head  crashes,  job  reruns  and  down- 
time). The  adhesive-mounted  Telex  Shock- 
watch  is  designed  to  prevent  operators  from 
using  the  damaged  disk. 


A shock  of  p re -calibrated  6- force  breaks  the 
Shockwatch  s diamond  drilled  glass  capillary, 
and  it  turns  bright  crimson  red.  The  operator  in- 
stantly is  aware  of  the  disturbance. 

Telex  Shockwatches  come  in  different  sen- 
sitivity ranges  (based  on  G-force  sensitivity)  to 
fit  all  industrial  needs.  For  information  contact 
Telex  Marketing  Co,,  6464  Sunset  Blvd.,  Los 
Angeles,  CA  90028,  Ron  Carboy, 

CIRCLE  INQUIRY  NO,  153 

Video  Checkers  ort  Cassette 

Video  Checkers  is  recorded  in  the  Tarbell 
format  and  programmed  in  MITS  BASIC  (3.1). 
Checkerboard  graphics  are  produced  on  the 
CRT  when  used  with  the  PolyMorphic  Video  In- 
terface and  64-character  option. 

Two  versions  of  the  program  on  one 
60-minute  cassette  play  a challenging  game 
which  conforms  to  International  Rules.  The 
first  version  requires  a total  of  16Kof  m emory, 
inclusive  of  6K  BASIC.  The  second  version  is 
more  graphic  and  requires  an  additional  4K. 

Compu-Quote  promises  players  who  test 
their  wits  against  the  computer  will  win  this 
game  a rewarding  number  of  times.  Included 
with  Video  Checkers  is  a 9-page  instruction 
book. 

Video  Checkers  and  manual  may  be  ordered 
for  $10  from  Compu-Quote,  6914  Berqulst  Ave.K 
Canoga  Park,  CA  91307. 

CJRCLE  INQUIRY  NO.  157 

Parker  Brothers  Introduces  Merlin; 
A Bit  of  Electronic  Wizardry! 

A game  so  sophisticated  it  has  a voice,  a 
language  and  an  inteligence  all  its  own!  That's 
Merlin,  new  from  Parker  Brothers. 

Merlin,  Parker  s latest  bit  of  electronic  wiz- 
ardry, offers  a library  of  six  computer  games  — 
games  of  chance,  strategy,  memory,  logic  and 
skill.  What's  more.  Merlin  keeps  score,  con- 
gratulates you  when  you  win,  gives  you  the 
raspberry  when  you  lose. 


Merlin  s powerful  memory  contains  a library 
of  six  games:  Tic  Tac  Toe,  the  timeless  strategy 
game  with  universal  appeal;  Echo:  You  must 
repeal  a random  sequence  of  musical  notes 
and  lights  played  to  you  by  Merlin;  Blackjack 
13  is  a computerized  version  of  the  classic 
card  game  in  which  the  object  is  to  acquire  the 
higher  hand  of  13  or  less:  Mindbender:  Dis- 
cover, through  a process  of  deduction,  the  ex- 
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— ^KITS 

WAMECO  S-100  P.C.  Boards 

8K  RAM  28 

0080  CPU  28 

12-Slot  Mother 

Board  33 

ITHACA  AUDIO  S-100  RC.  Boards 

8K  RAM  28 

Z-80  CPU  28 

SOLID  STATE  MUSIC  S-100  Kits  & 
Bare  Boards 
MB-3  2K/4K  EPROM 

Uses  1702A  EPROMS 
Kit  w/o  EPROMS  59 

MB-4  4K  STATIC  RAM  Kit  95 
Bare  Board 
MB6A8K  Kit 
STATIC  RAM  Bare  Board 

MB7  16K  STATIC  RAM 
Kit  375  00 

Bare  Board  25.95 
MBS  SK/16K  EPROM 
Uses  2708  s 
Kitiess  EPROMs  75.95 


KITS 

SOLID  STATE  MUSIC 
MB9  STATIC  PROM/RAM 
Kit  Less  Memory  72.00 

VB1B VIDEO  INTERFACE 
Kit  129.95 

8are  Board  25.95 

102  PARRELL  I/O 
And  Kludge 

Kit  49.95 

Bare  Board  25.95 

104  2+2  1/0  Kit  139.95 

SYNTHESIZER  SB-1  MUSIC 
Kit  with 

Software  145.00 

MT-1  15-SIot  Mother 

Board  39.95 

XB-1  EXTENDER  BOARD 
Bare  Board  8.99 

6.95  SSM  8080  MONITOR  VI 
895  ON  2-2708  47.00 

19*95  ON  8-1702A  47.00 


BOOKS 


The  BASIC  Workbook  $5.50 

Prog  ra  m m i n g P ro ve  rbs  6 .95 

Discovering  BASIC  6.85 

COBOL  with  Style  6.95 

Advanced  BASIC  7.95 

Basic  BASIC  8.95 

Standard  Dictionary  of 
C om  p u t ers  & Info  rm ati  on 
Processing  16.95 

Game  Playing  with  Computers  16-95 

Game  Playing  with  SASIC  6.95 

Introduction  to  BASIC  8.95 

Home  Computers;  210 Questions 
and  Answers  Volume  2;  Software  6.95 
Minicomputers  13.95 

Microcomputer  Dictionary 
and  Guide  19.95 

Microprocessors  10.95 

Microprocessor  Basics  10,95 

Modern  Data  Communications  8.95 

Home  Computers  ; 210  Questions 
and  Answers  Volume  1:  Hardware  7.95 
Understanding  Integrated  Circuits  4.95 
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7400 

7401 

7402 
7401 

7404 

7405 

7406 

740  f 

7408 

7409 
74|0 
741 J 
7412 

741  J 
74]  4 

7416 

7417 
7420 
7423 

7425 

7426 

7427 

7410 
7432 
7437 
743B 

7439 

7440 

7441 

7442 

7443 

7444 

7445 

7446 

7447 
7445 

7450 

7451 

7453 

7454 

7460 
7470 
74  72 

7473 

7474 
74  75 
747$ 
74BD 

7461 


7452 

7463 

74R5 

7466 

7489 

74-90 

7491 

7492 

7493 
7454 
7495 
7456 
74107 
74|U*J 

74121 

74122 
7*133 
74132 
74141 
74 1 415 

74150 

74151 
74  I S3 
74154 
74197 
?4|6l 
74(63 
74  164 
74165 
74170 
74  173 

74174 

74175 

74176 

74177 
74160 
74181. 

74190 

74191 

74192 

74193 
74195 
74221 
742&1 

74365 

74366 

74367 
7436B 


74LSOO 

74LS02 

74LS04 

74L508 

74LSIO 

74LS14 

74LS20 

74LS2 1 

74LS22 

74LS30 

74LS32 

74L537 

74LS38 

74LS42 

74LS47 

74LS4S 

74LS73 

74LS74 

74LS75 

74LS76 

74LS86 

74LS90 

74U92 

74LS93 

74LS109 

74LSU2 

74LS113 

74LS114 

74LS125 

74LS126 

74LS132 


74LSJ3S  .70 
74LS139  70 

74LS151  65 

74LS153  66 

74LS154  1.00 
74LS157  .62 

74LS160  82 

74LS;6l  .82 

74LS162  82 

74LI163  82 

74  L S 1 6-4  .98 

74LS174  75 

74LSL75  79 

74LS190  90 

74L5191  .90 

74LSI92  .90 

74LS196  SO 
74LS197  90 

74LS221  1 06 
74LS257  71 

74LS258  70 

741S266  26 

74LS283  72 

74LS365  55 

74 L $3 66  55 

74LS367  55 

74LS368  .55 

74LS386  39 

S1LS95  .77 
S1LS96  77 
81LS97  77 

S1LS98  77 


CMOS 


SUPPORT  DEVICES 


4025 

4028 

4030 

4035 

1 6 4040 

16  4049 

99  4050 

.16  4051 

79  4052 

.37  4053 

37  4066 

16  4071 

lb  4081 
.29  4082 

.74  4507 

.74  4510 


6820 

6850 

0212 

0214 

0216 

8224 

8228 

8226 

8238 


4001 

4002 

4006 

4007 
4 DOS 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 
401B 

4019 

4020 

4021 

4022 

4023 

4024 


MEMORY 


1702 A 3.75 

2708  12.50 

2716  22.50 

21 L02  450ns  1.25 

21L02  250ns  1.60 

1101  .50 

2114  8.50 

MICROPROCESSOR 

8080A  11.50 

Z-80  24.95 

Z-SOA  34,95 

6800  16.50 
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□ Send  your  complete  catalog, 
q u ickfy, 

□ Please  send  me  the  following 
items  I have  listed  below: 

Qty,  Stock  No.  Price 


5716  W.  Manchester  Ave 
Suite  #5 

Los  Angeles,  CA  90045 

TELEPHONE  ORDERS: 
Call  (213)  641-4200 


Over  40.000 
(C's  listed. 
Over  2,000 
pages. 

Updated  every 
90  days. 

Retail  Value 

$55.00 

Your  Price 


□ Cash 

□ COD 
Charge  My 

□ M.C. 

□ BAC<VJSft) 


| Name. 


Address. 


Satisfaction  100%  Guaranteed 

California  Residents  Add  6% 
State Zip Sales  Tax 

Note:  Minimum  Order  $10.00,  5%  Discount  over  $100.00  on  I.CIs  only. 


PLETE  SATISFACTION  IS  OUR  GUARANTEE  YOUR  COMPLETE  SATISFACTION  IS  OUR  GUARANTEE  YOUR  COMPLETE  SATISFACTION 

Huge  Discounts! 


Savings  up  to  70%  on  major  brand  1C  parts  and  computer 
Kits.  For  complete  1C  listings  write  for  our  catalog. 


BANKAMtftiCftAC 
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act  order  of  a random  sequence  of  unknown 
numbers;  Magic  Square;  Form  a square  of  8 
lights  by  deciphering  Merlin's  code;  Music 
Machine  gives  you  the  opportunity  to  compose 
music.  Merlin  is  tough  to  beat  for  fun,  tough  to 
beat  for  challenge,  and  tough  to  beat  as  an 
electronic  game. 

For  more  information  contact  Parker 
Brothers.  50  Dunham  Rd.,  Beverly,  MA  01915. 

CIRCLE  INQUIRY  NQ.  110 

LP'316  Light  Pen 

The  LP-316  features  the  exclusive  "Touch 
Sense"™  activation.  The  operator  simply 
touches  the  tip  of  the  pen  with  his  index  finger 
each  time  a "hit”  is  desired,  A finder  beam  (to 
locate  the  target)*  increased  sensitivity,  and 
the  complex  optical  system  of  the  LP-316  will 
allow  operators  to  use  this  light  pen  where 
there  is  a problem  with  a large  or  different 
focal  distance  and/or  paraiax  distortion. 


The  "Touch  Sense”  activator  allows  the 
operator  to  hold  the  pen  away  from  the  screen 
for  better  visibility  of  the  target.  The  LP-316 
may  be  ordered  in  focal  lengths  ranging  from 
0,6  to  1.8  inches  (0,2-inch  increments. 

For  more  information  contact  Information 
Control  Corp,*  9610  Bellanca  Ave.,  Los 


Angeles,  CA  90045,  (213)  641-8520. 

CIRCLE  INQUIRY  NO.  158 

Textronix  4051  Software 

Two  new  products  are  available  for  the 
Tektronix  4051  Graphics  Computer  System 
from  Leland  C.  Sheppard  of  Sunnyvale.  Cali- 
fornia. 

The  first  is  a program  development  and 
debugging  tool  called  Documenter-ll,  which 
provides  formatted  listings  and  several  cross- 
references  of  4051  programs  on  any  of  several 
types  of  output  devices. 

Prices  range  from  $300  for  a single  copy  to 
$1,500  fora  facilities  license  for  large  installa- 
tions. 

The  second  producl  is  a PERT  charting 
system  called  Event  Scheduling  System  (ESS). 
This  producl  employs  Ihe  Critial  Path  Method 
(CPM)  of  scheduling,  ESS  has  application  in 
any  organization  with  projects  lo  schedule  and 
deadlines  to  meet. 

ESS  consists  of  several  programs  lo  build 
and  maintain  a project  data  base  and  provide 
charts  and  reports  for  the  projects  on  a choice 
of  output  devices. 

Prices  lor  ESS  range  from  $900  for  a single 
copy  to  $3,600  fora  facilities  license  lor  large 
installations. 

The  prices  for  both  products  include  pro- 
gram source  and  documentation  on  a cartridge 
tape,  user  instructions  and  one  year  of 
maintenance. 

For  delated  brochure  on  either  product  con- 
tact Leland  C.  Sheppart,  Dept.  1,  P.O.  Box 
60051,  Sunnyvale,  CA  94086.  (408)  733-8651. 

CIRCLE  INQUIRY  NO.  114 

Space  Byte  Offers 
Modular  Business  Computers 

Space  Byte  has  announced  their  line  of 
Modular  Business  Computers  complete  with 
business  application  software  priced  as  pic- 
tured at  $5,900.  The  computer  has  been  de- 
signed for  first  time  users  as  well  as  those  with 


prior  computer  experience  and  features  com- 
plete operator  prompting  and  transparent  file 
maintenance. 


The  Space  Byte  "BIZPAK"  application  soft- 
ware is  a report  generating  system  written  in 
assembly  language  and  is  complimented  by 
the  speed  of  the  Space  Byte  8085  CPU,  The 
BIZPAK  features  interactive  program  modules 
for  accounts  payable,  receivable,  payroll,  and 
genera!  ledger,  and  requires  only  16K  of 
memory  for  operation.  iCOM  FDOS  Ilf 
operating  system  is  included  with  the  system, 
and  additional  available  software  includes 
Disk  Extended  BASIC,  CP/M  and  FORTRAN-80. 

System  hardware  includes  the  SB85-16  Ter- 
minal Mounted  Mainframe,  Space  Byte  8035 
CPU.  16K  Space  Byte  Fully  Static  RAM.  Hazel- 
line 1500  video  display  terminal,  iCOM  3712 
dual  flexible  disk  drive  and  floor  stand. 

Both  hardware  and  software  maintenance 
contracts  are  available  with  overnight  compo- 
nent replacement  service.  Space  Byte  Modular 
Business  Computers  are  sold  and  supported 
by  computer  retailers  worldwide. 

For  more  information  contact  The  Space 
Byte  Corp..  1720  Pontius  Ave.,  Suite  201,  Los 
Angeles,  CA  90025.  (213)  468-8080. 

CIRCLE  INQUIRY  NQ.  112 


Sol  Terminal  Computer 


Our  experience  has  proven  the 
SOL -20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO  DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 

SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 


SOL“20 


BYTE  ShQPS 


ot  Swiflt  F faiuda 


Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 


2 Locations  open  10-6  Monday  through  Friday,  Saturday  10-2 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  331 55  1 044  E.  Oakland  Park  Blvd.,  Ft.  Lauderdale,  FL  33334 

DIAL  (305}  2B4-BYTE  DIAL  (305)  561-BYTE 
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JU|  Introducing  the  most  powerful  low-cost 

MITI  I V V computer  system  you  can  buy. 


The  Alpha  Microsystems  AM-1 00  is  simply  years  ahead 
of  all  other  systems  in  the  low-cost  computer  field.  Its 
versatility  and  speed  make  it  suitable  for  a wide  variety  of 
uses  in  business,  industry  and  research,  while  its  extra- 
ordinary expandability  and  upgradeability  provide  for 
growth  to  keep  pace  with  ever  expanding  applications. 

Before  the  AM-1 00,  timesharing  capabilities  were  avail- 
able only  on  minicomputers  at  three  to  five  times  the  cost, 
or  on  large  expensive  computer  timesharing  systems.  Its 
Multi-User  Multi-Tasking  features  enable  many  people  to 
use  the  system  simultaneously.  While  one  operator  is 
performing  accounting  functions,  another  can  be  em- 
ploying the  text  editor  and  text  formatter  to  generate 
documents  and  business  letters,  and  a third  can  be 
working  on  inventory  record  processing.  The  system  even 
allows  several  different  jobs  to  run  concurrently  under 
control  of  a single  terminal. 

Using  the  Command  Language  features,  an  operator  can 
create  a set  of  instructions  which  later  will  cause  the  sys- 
tem to  perform  an  entire  series  of  tasks  automatically.  A 
complex  series  of  jobs  can  be  processed  in  Batch  Mode 
when  this  is  desired,  while  the  system  remains  available 
for  other  users.  The  Command  Language  features  can 
also  be  used  to  start  the  system  automatically,  eliminating 
the  need  for  the  operator  to  load  any  particular  program. 

The  AM-100  handles  data  storage  and  retrieval  excep- 
tionally well.  An  advanced  file  management  system  makes 
the  AM-100  high  level  languages  efficient  in  accessing 
data  from  floppy  or  hard  disks,  yet  straightforward  to 
code.  Both  sequential  and  random  access  files  are 
supported,  and  an  ISAM  (indexed  sequential  access 
mode)  package  is  standard. 

The  AM- 100  is  a 16-bit  processor  based  on  the  univer- 
sally popular  S-100  bus.  It  features  device  independent 
I/O  and  a printer  spooler  which  can  queue  up  to  1 6 jobs  for 
printing.  BASIC,  LISP,  PASCAL  and  FORTH  languages 
are  provided.  The  hard  disk  system  can  provide  direct 
access  to  over  one  billion  bytes  of  data.  System  memory 
requirements  can  be  increased  up  to  maximum  of  256 
thousand  bytes  in  16  thousand  byte  increments,  and  you 
suffer  no  penalty  for  doing  so  at  a later  date. 

The  AM-100  comes  equipped  with  a remarkably  com- 
prehensive set  of  utilities,  all  provided  free  of  charge. 
Whether  you  need  to  do  text  editing,  document  for- 
matting, program  design,  high-speed  sorting,  file  copying, 
or  whatever,  you'll  find  the  AM-1 00  utilities  ready  to  do  the 
job. 

At  Khalsa  Computer  Systems,  we  supply  exceptional 
software  development  tools  and  thoroughly-checked  out 
custom  designed  software.  We  also  carry  standard 
business  applications  software,  including  General 
Ledger,  Accounts/Receivable,  Accounts/Payable,  Inven- 
tory Control,  Payroll,  and  more.  Our  experienced  per- 


sonnel provide  expert  guidance  to  insure  successful  inte- 
gration of  your  system. 

The  Alpha  Micro  Systems,  AM-100  represents  a major 
advance  in  data-processing  technology.  We  at  Khalsa 
Computer  Systems  honestly  believe  that  the  AM-1 00  now 
spearheads  the  computer  revolution.  Its  many  powerful 
features  make  it  the  most  attractive  and  affordable 
system  in  today’s  microcomputer  market.  Write  for  a full 
description  and  detailed  look  at  the  specifications  of  this 
remarkable  system.  The  free  brochure  is  available  from 
Khalsa  Computer  Systems,  500  Lake  Avenue,  Pasadena, 
California  91101. 

THE  PROFESSIONAL  SYSTEM 
Alpha  Micro  Systems  AM-100  CPU  in  a tabletop  chas- 
sis featuring  brown-out  protected  power  supply  and  22 
slot  S-100  bus.  48K  Static  RAM.  PerSci  Model  277  Dual 
Drive  Interface/Controller.  10  Blank  Dysan  Diskettes.  2- 
port  RS-232  Serial  I/O  Interface  (Includes  Cables). 
Standard  Software:  Multi-User  Multi-Tasking  AMOS  Oper- 
ating System,  AlphaBASIC  Compiler,  PASCAL,  LISP,  and 
FORTH  languages.  Relocating  Macro-assembler  with 
Linking  Loader  Text  Editor,  Text  formatter  (for  word  pro- 
cessing), Indexed  Sequential  Access  Method  (ISAM), 
Sort  and  many  other  utilities.  Includes  delivery  at  location 
and  consultation  as  per  terms  of  sale.  $6,800 
Terminal  Console,  Hazeltine  1500  CRT  $1,195 
Printer,  Texas  Instruments  810  150  CPS  $1,895 

total  $ 9,890 
System  Price  $ 9,590 
THE  SMALL  BUSINESS  DATA  PROCESSING  SYSTEM 
With  10  Megabyte  Hard  disk  instead  of  floppy  disk 

System  Price  $14,950 


Seeing  Is  Believing 

Khalsa  Computer  Systems,  Inc. 

A Professional  Approach 


We  select  and  stock  what  we  believe  to  be  the  finest 
micro-computer  systems  in  every  low  cost  category.  Our 
showroom  offers  you  the  opportunity  to  see  the  various 
computer  systems  in  a calm  and  comfortable  atmosphere. 
Software  ranges  from  simple  modifications  of  existing 
software  to  complete  design  and  implementation  of  major 
software  systems.  The  expanded  Service  Department 
offers  efficient  service  to  meet  the  needs  of  our  clients  and 
is  a vital  part  of  our  after-sales  support. 

Come  See  Us 


COMPUTER  SYSTEMS  INCORPORATED 


500  South  Lake  Avenue,  Pasadena  (213)684-3311 
Tuesday-Friday  1 2 noon  to  8 pm,  Saturday  1 2 noon  to  6 pm 
Closed  Sunday  and  Monday 


Khalsa  Computer  Systems.  Inc.  has  also  been  known  as  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976. 
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We  have  something  for  everyone! 


. . . at  BIG  SAVINGS! 


CROMEMCO 

SAVE  15%  and  more 

System  2 List  $3990 $3490.00 

System  3 List  $5990 4999.95 

22  Kit  List  $595 505.00 

Assembled  List  $995  ....  845.00 
Z16KZ-K  16K  RAM  Board 
Kit.  List  $495  . ONLY  399.00* 

Assembled , List  $795 599* 

'Above  RAM  board  prices  special 
to  INTERFACE  AGE  readers  only. 

CROMEMCO  BOARDS  . . LESS  10% 
Inquire  about  new  CROMEMCO 
Multi-User  BASIC  System! 

SP^  TDL  s°% 

System  Monitor  Board  SAVE  50% 

<l«ss  Ziipple  Monitor  ROM  arul  on  foOctul  RAM» 

Kit,  formerly  $295  $147.50 

Assembled  formerly  $395.  . 197.50 

Board  as  supplied  features  power  on  jump, 
parallel  I/O  port,  two  serial  I/O  ports,  plus 
cassette  interface 

Zapple  Monitor  ROM  29.95 

1 K RAM  for  above  29.95 

Z16K  Static  Memory  Board  assembled 
and  tested,  reg.  $699  $399.00 

TDL  XITANS 

Alpha  1 List  $993  . Super  Buy:  $789 
Substantial  savings  on  all  models 
ALL  TDL  HARDWARE  & SOFTWARE 
ATHEASTJ^/oOF^ 

HEATH 

H-8  to  S-1 00  Bus  Adapter  Board 
Kit ... . Introductory  Price:  $49.95 
H-8  Prototype  Boards 
General  Purpose  $29.95 

Wire-Wrap  39.95 

H-8  Extender  Board 24.95 

Video  Display  Interface,  24x80 
prices  start  at  $199.95 

ASCII  KEYBOARDS  in  enclosure 

Starting  at $44.95 

IBM  735  I/O  SELECTRICS 

As  low  as  $395 

TELETYPES  — Immediate  Delivery 

KSR-33 as  low  as  $495 

ASR-33 as  low  as  695 

New  Model  43  30  cps  starting  ai  995 


NORTH  STAR 

SAVE  MORE  THAN  1 5% / 

Complete  Minifloppy  Disk  System 
w/BASICand  drive 
Kit  List  $699 SPECIAL  $589 


Assembled  List  $799 689 

4 MHz  Z-80  CPU  Board 

Kit  List  $199 169 

Assembled  List  $259 209 

CPM  Disk  Operating  System  Con- 
version Package  for  North  Star 

latest  version $145 

TDL  Package  A Software  for  North 


Star  on  North  Star  Disk  (specify  if 


tor  TDL  System  Monitor  Board  usel  $249 

HORIZONS: 

Horizon  1,  Kit  List  $1599  . . . 1349 

Assem/Tested  List  $1899  . . 1599 

Horizon  2 (with  two  drives) 

Kit  List  $1999  1699 

Assem/Tested  list  $2349  . . 1939 


— Absolute  laslest  deliveries  — 


TRS-80 

Convert  TRS-80  to  a full  S- 100 
computer  - with  cabinet,  power 
supply,  8-slol  motherboard,  32K  RAM 
memory,  143,000  byte  Macrofloppy 
disk  drive  interface,  extended  disk 
BASIC,  DOS  assembler  and  editor, 
RS232C  serial  interlace,  assembled 
and  tested  Ready  to  Use! 

All ONLY  $1499.95 

Contact  us  for  conversion  package  permitting 
use  of  all  TDL  software 


S-1 00  MEMORY  BOARDS 

Dynabyte*  16K  Dynamic  RAM 
Module  List  $390  $319 

Dynabyte*  16K  Fully  Static  RAM 
Module/1 625-250ns  List  $555.  444 
Model  1 645  - 450ns  List  525  420 

Dynabyte*  32K  Fully  Static  RAM 
Module/3225-250ns  List  $995  . 796 
Model  3245  - 450ns  List  $925  . 740 
'assembled/tested  — one  year  warranty 
SD  32K  Dynamic  w/8K,  Kit  $149 

SD  32K  Dynamic  w/16K,  Kit  249 

SD  32K  Dynamic  w/32K,  Kit  449 


COMPLETE 

BUSINESS 

SYSTEM 

With  keyboard  and  video  terminal, 
Z80  processor,  32K  memory,  dual 
minifloppy  disks,  Teletype  43  printer 
(30  cps,  pin-feed  platen),  extended 
BASIC  with  Accounts  Receivable, 
Accounts  Payable,  Inventory,  Payroll, 
and  General  Ledger  programs,  assem- 
bled and  tested  with  interfaces  - 
ready  to  use  ALL  for . . . 

$3,995°° 

VIDEO  DISPLAY  BOARDS 

Dynabyte  24x80  your  choice  5x7  or 
7x9,  assem/lested  List  $349  . $299 
TDL  VDB  25x80  Video  Display  Inter- 
face, assem/tested,  List  $369  313 

Video  Display  Interface  Kits 
Starting  as  low  as 135 

VIDEO  TERMINAL 

Intertube  The  fantastic  new  video 
terminal  w/12"  screen,  24x80, 
upper/lowercase,  16  programmable 
lunction  keys,  14-key  numerical  key 
pad,  protective  fields,  and  much, 
much  more. . . compare  with  ADM, 
Soroc,  Hazeltine.  . . and  then  look  at 
our  price ONL  Y $784 


Famous  DECwriter  II,  new  ...  $1490 


BARGAIN  SYSTEM! 

Complete  System,  similar  to  TDL 
Xitan  Alpha  2,  with  Z-80  CPU, 
system  monitor  board,  16K  static 


RAM,  Kit $ 849 

Assembled  and  tested 1049 


FLOPPY  DISK  INTERFACES 

NORTH  STAR  — MICROPOLIS  — TAR  BELL 
VISTA  - MICROMA  TION  — MORROW  — SD 

CPM  Operating  System  for  North 
Star  or  Micropolis $145 

SAVE  15%  ON  IMSAI 


TRS-80  to  S-1 00  Adapter  Board 

Special  Introductory  Price.  $49,95 


Many  of  these  prices  are  special  to 
INTERFACE  AGE  readers  only:  some 
limited  to  existing  inventories.  All 
prices  subject  to  change  without 
notice. 

For  shipping  and  insurance,  add  $10  per  main 
frame,  $3  per  floppy  disk  drive,  $2  per  board 


WRITE  FOR  FREE  CATALOG 

MiniMicroMart,  Inc. 

1618  James  Street,  Syracuse,  New  York  13203  (315)  422-4467 
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8080  PROGRAMMING 
FOR  LOGIC  DESIGN 

By  Adam  Osborne 
Osborne  and  Associates,  Inc* 

Review  by  Roger  H.  Edeison 
Hardware  Editor 


This  book,  a sequel  to  the  two- 
volume  set  j'An  Introduction  to 
Microcomputers,”  at  first  appeared 
rather  threatening  to  me  as  a hard- 
ware/logic designer.  Suddenly,  the 
microcomputer  threatens  to  take 
away  my  safe  little  world  of  NAND/ 
NOR  gates  and  monostable  timing 
circuits,  to  be  replaced  by  the  arcane 
Incantations  of  CMA  (complement 
accumulator)  commands  and  decre- 
menting timing  loops.  After  reading 
the  book,  I realized  that  what  it  wjlf 
do  is  let  me  optimize  my  system/ 
subsystem  designs  to  take  advan- 
tage of  the  strengths  of  each  area. 

this  is  a "how-to-doit”  book 
which  will  teach  a logic  designer 
how  to  do  a portion  of  his  job  in  a 
new  way  — as  assembly  language 
programs,  and,  if  you  are  a program- 
mer it  will  show  you  a new  use  for 
programming  — logic  design.  What 
is  taught  is  specifically  an  imple- 
mentation of  conventional  logic  de- 
sign by  the  application  of  machine 
language  programs  of  one  specific 
microcomputer  — the  8080A,  How- 
ever, the  techniques  learned  will  be 
transferrable  to  other  microproces- 
sor devices  once  the  underlying 
principles  have  been  assimilated. 

The  book  begins  with  the  direct 
simulation  of  logic  devices— invert- 
ers, buffers,  and  HEX  inverters.  It 
proceeds  with  two-input  positive 
AND  gates,  generalized  two-input 
functions,  and  three-input  func- 
tions. At  this  point  it  appears  to  be 
much  like  using  a steamroller  to  kill 
an  ant  — it  works,  but  is  it  worth  it? 
It  is  only  after  one  is  shown  that  a 
flip-flop  is  replaced  by  a single  bit  in 
memory,  and  a monostable  multi- 
vibrator is  equivalent  to  a three-line 
program,  that  the  advantage  of  this 
technique  becomes  evident. 

in  the  next  chapter,  the  book  looks 
at  a real-iife  device  — the  QUME 
printer.  The  hardware  implementa- 
tion of  the  device  is  investigated  and 
a reasonably  direct  simulation  of  the 
digital  logic  is  attempted.  At  the  end 
of  this  chapter,  the  program  simulat- 
ing the  digital  logic  is  presented 
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along  with  a discussion  of  the  limi- 
tations of  this  one-to-one  approach. 
After  this,  the  printer  is  viewed  as  a 
transfer  function  to  be  Implemented, 
and  a much  simpler  program  is  arrived 
at.  The  following  chapter  discusses 
efficiencies  which  the  good  pro- 
grammer can  bring  to  this  subsys- 
tem design  — covering  subroutines, 
macros,  and  the  use  of  interrupts, 

[ Chapter  6 alone  is  worth  the  price 
of  admission,  as  an  in-depth  cover- 
age of  the  8080A  Instruction  Set, 
and  Chapter  7 concludes  the  book 
by  providing  a number  of  frequently 
used  subroutines.  This  feature 
ought  to  save  the  neophyte  many 
hours  of  labor  by  removing  the  need 
to  re-invent  the  wheel. 

The  book  uses  the  format  pioneered 
in  other  volumes  of  the  set  with  bold- 
face type  providing  the  theme  or  key 
sentence,  and  the  material  in  light* 
face  type  expanding  on  the  boldface 
statement(s). 

This  book  is  emminentiy  readable 
and  is  recommended  to  anyone  who 
is  tired  of  playing  games  on  his 
microcomputer  and  would  like  it  to 
do  some  real  work.  It  Is  also  in- 
valuable to  the  designer  of  dedicated 
microprocessor  systems. 

FINITE  STATE  FANTASIES 

By  Rich  Didday 

Matrix  Publishers,  Inc.  1976 

Review  by  Roger  H<  Edeison 
Hardware  Editor 


I was  tempted  to  write  just  a one 
word  review  of  this  book  — ugghh!! 
However,  I was  afraid  that  would 
pique  your  interest  and  you  might  be 
tempted  to  actually  buy  this 
nonsense. 

Basically,  the  problem  is  that  the 
book  is  just  not  good  — the  fan- 
tasies are  infantile,  the  drawing 
amateurish,  and  the  educational 
pieces  are  too  simplistic.  To  com- 
pound the  felony,  the  stylized  chip 
on  the  front  cover  and  the  program 
on  the  back  give  you  the  illusion  that 
there  is  something  worthwhile  in- 
side. To  borrow  from  the  introduc- 
tion, , ,Tm  the  type  of  person  who 
expects  things  are  supposed  to 
mean  something/' 

Again,  to  use  the  introduction, 
this  book  does  indicate  the  degree 
of  the  publisher's  commitment  — to 
provide  books  about  all  aspects  of 
the  study  and  use  of  computers.  He 
really  means  it!  LJ 


Talk  To  Our  Apple  11 

A-Vidd  Has  The  New 
Speechlab  Model  20A 
On  Display 

Has  capacity  for  32  word  vocabu- 
lary—you  train  it.  Complete  docu- 
mentation with  sample  programs. 
Assembled  and  tested. 

Heuristics  Model  20A  , , $189.00 
Other  Products  For  Apple  II 
Microproducts: 

Printer  interface  for  SWT 

PR-40  Printer 49.95 

Co-Resident  Assembler.  , . 19.95 
EPROM  Programmer  ....  89.95 
ROM  Convert  Sockets  - 2716 

To  Apple  10.00 

ACS: 

RF  Modulator— Assembled  30.00 

Apple  Accessories: 

Parallel  Interface  . 180.00 

Prototype  Board . 24.00 

Communication 

Int-RS232C 180.00 

CommjSoon  * , . 

Floppy  Disk  System  Approx  700.00 
Floating  Point  Basic  In  ROM 


ASK ABOUT 
THE  APPLE  CORPS 

Over  100  Programs 
Available 


Software: 

Basic  Tutorial  — Learn  to  program 
your  Apple  II,  Four  Modules— 
Requires  16K  , 39.95 

A-Vidd  Stocks  The  Apple  II  In 
Two  Memory  Configurations 

4K  system  995.00 

16K  system  (enugh  memory  for  Hi 
Resolution  graphics  and  Speech- 
lab)  with  game  paddles,  floating 
point  Basic  (Applesoft)  and  com- 
plete documentation.  Apple's  new 
Basic  programming  manual  is 

SUPER!!! 1445.00 


A-VIDD 

electronics  co. 


2210  Bellflower 
Boulevard 
Long  Beach.  CA 
90815 

(213)  598-0444 


VISA  - MASTER - 

charge 
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Sunshine  Computer  Company 


SYSTEM  THREE 

CjCromemco 

flew-!  ] 


PROUDLY  OFFERS 
From 


FOR  TIME  SHARING 


A Powerful  Microcomputer 
System  with  Capacity  for 


4 DISK  DRIVES! 


SYSTEM  THREE  includes: 

• Z-80A  Microprocessor 

• 32K  of  RAM  on  2 cards 

• Dual  Disk  Drive 

• 4-Drive  Controller 

• RS-232  Interface 

• S-100  Bus 

• Power-On  Switch 

• 21-slot  Motherboard 

• Heavy  Duty  30  amp  Power 
Supply 

• 110  or  220  Volt  Operation 


■ 


Model  3100  CRT  Terminal  with 
80  character/line,  upper/lower 
case  and  separate  numerical  and 
cursor  keypads*  Price  $1595. 
Model  3101  with  added  line  edit- 
ing, block  mode  and  function 
keys*  Price  $1995. 


Price  starts  at  $5990*  assembled 
and  tested. 


MANY  OPTIONS 
AVAILABLE 

WeTl  help  you  design  your  com- 
puter system  to  suit  your  spe- 
cial applications  for: 

• Busin  ess/ Accounting 

• Word  Processing 

• Data-Based  Management 

• Science  and  Engineering 

• Legal  or  Medical 

• Education 


EXTENSIVE  SOFTWARE 
SUPPORT 

All  current  software  developed 
by  Cromemco  works  for  The 
SYSTEM  THREE  Computer, 
including: 

• FORTRAN  IV 

• 16K  Z-80  BASIC 

• Z-80  Macro  Assembler  and 
Linking  loader 

A Full  Accounting  Software 
Package  is  now  available  for 
SYSTEM  THREE. 


High  Speed  Line  Printer  Model 
3703  speed  is  180  cps,  bi-direc- 
tional with  132  column  width 
and  tractor  feed.  Price  $2995. 

COMPLETE  SYSTEM 
With  your  choice  of  peripher- 
als, whether  they’re  from  Cro- 
memco or  from  any  of  the  fine 
devices  we  have  in  stock,  you 
can  have  a microcomputer  sys- 
tem up  and  running,  performing 
a wide  range  of  tasks,  for  less 
than  $10,000. 


* Special  pricing  available  with  full  system  purchase.  Sunshine  Computer  Company  specializes 
in  assembled  systems.  All  systems  are  sold  with  a 90-day  written  warranty.  Stop  in  for  a 
demonstration.  If  you’re  not  nearby,  call  or  write  for  more  information,  because  Sunshine 
Computer  Company  ships  anywhere  in  the  U.S. 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)  327-2118 
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Sunshine  Computer  Company 

Features 

North  Star  and  Hazeitine  with  a Powerful 

HORIZON-2  I 1500  Disk  BASIC 


This  is  a fully  integra- 
ted dual  drive  micro-disk  system 
which  uses  the  fastest  processor 
available  today,  and  offers  ex- 
pansion capabilities  with  the  ad- 
dition of  many  S-100  bus  board 
options, 

Here’s  how  we  equip  your 
HORIZON-2  for  immediate  plug- 
in operation: 

* Z80A  processor  operates  at 
4 MHz. 

* S-100  bus  12 -slot  motherboard 

* 16K  RAM  memory  at  4 MHz 
includes  error  checking  and 
bank  switching. 

* Dual  integrated  mini-floppy 
disk  drives. 

* Power  supply. 

To  immediately  increase  your 
computing  capability,  we  add  2 
serial  I/O  ports:  one  for  your 
Hazeitine  1500,  the  other  for  a 
printer,  or  any  other  peripheral 
you  choose. 


Completely  assembled  and 
tested.  Just  plug  it  in  and 
compute!  Full  price  for 
the  complete  system  described 
here,  assembled  with  90-day 
written  warranty  is  $3574. 


We  add  this  fine  terminal 
to  your  HORJZON-2  to 
give  you  a complete 
operating  system. 

You  have  a sepa- 
rate numeric  key- 
pad and  switch- 
selectable  upper 
and  lower  case  capability— 
all  added  to  these  great  fea- 
tures: 

24x80  display  on  12”  screen. 
7x10  dot  matrix. 

8 switch -selectable  rates  to 
19,200  baud. 

Horizontal  tabs. 

B r i gh tn  ess  c o n tro  1 . 

Clear  to  '"End  of  Line”  and 
“End  of  Screen”, 

Remote  cursor  stepping. 

Read  cursor  address. 

Remote  keyboard  lock. 

RS232  compatible. 

Automatic  repeat-all  keys. 
Audible  alarm. 

Aux.  serial  output  port. 


You  get  your  HORIZON-2 
and  Hazeitine  1500  com- 
plete with  North  Star 
Disk  BASIC. 


ADDITIONAL  SOFTWARE 

Business  Package 

General  Ledger 
Accounts  Payable 
Accounts  Receivable 
Payroll 
Inventory 
Amortization 
Mailing  List 

The  entire  package  is  yours  with 
the  purchase  of  the  HORIZON-2 
System  for  only  $295, 

SYSTEM  Z Development 
Software 

ASMB  Z80  Assembler 
and  Editor  - $60 
DASMZ  Assembler  $60 
ZEDIT  Text  Editor  $60 
ZEBUG  Debug  Monitor/ 
Disassembler  $60 


Drop  in  and  see  our  own 
HORIZON-2  and  Hazel- 
tine  1500  in  operation. 


Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)  327-2118 
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Card  of  the  Month 

The  Keyed-Up  8080: 
An  Attractive  Alternative 
Front  Panel 


By  Roger  H.  Edelson,  Hardware  Editor 


The  Keyed-Up  8080™,  from  Thinker  Toys,  Berkeley,  Cali- 
fornia, provides  another  approach  to  the  front  panel  prob- 
lem. Halfway  between  the  traditional  binary  switches/ 
lights  and  soft  front  panels,  (using  a keyboard  and  dis- 
play), the  Keyed-Up  8080  is  an  attractive  alternative  for 
S-1Q0  bus  systems.  One  can  now  examine,  alter,  and 
monitor  the  workings  of  a CPU  through  a twelve-pad 
keyboard  and  an  array  of  ten  7-segment  displays.  AH  of 
this  is  provided  on  the  same  circuit  board  with  a CPU 
and  the  necessary  control  circuitry  — a front  panel  and 
CPU  kit  for  only  $250.00, 

This  front  panel  allows  the  operator  to  start  and  stop 
programs,  step  programs  either  manually  or  at  a select- 
able rate,  examine  and  deposit  data  to/from  memory 
locations,  examine/alter  all  CPU  registers  (including  the 
program  counter,  stack  pointer,  and  program  status 
word),  and  read  from  and  write  into  I/O  devices.  The 
operator  can  also  monitor  the  program  counter,  stack 
pointer,  program  status  word,  CPU  registers,  memory 
locations,  or  I/O  devices  as  the  program  executes  at  a 
selectable  rate.  All  this  is  presented  in  a byte-oriented 
octal  format  from  a virtually  crash-proof  system.  The 
operating  system  is  contained  in  256  bytes  of  ROM  and 
requires  an  additional  256  bytes  of  RAM,  This  memory  is 
provided  on  the  board  and  uses  the  top  512  spaces  of  the 
65 K address  map.  The  system  block  diagram  is  shown  in 
Figure  1, 

THE  COMPONENTS 

The  kit  provides  an  S-100  compatible  single  board 


combining  all  the  pieces  necessary  for  a front-panel  and 
a CPU  board.  This  saves  one  card  slot  on  the  mother- 
board with  an  actual  increase  in  capability.  The  board  is 
well  constructed  with  an  epoxy  glass  base,  double-sided 
tinned  etch  with  plated  through  holes,  gold-flashed  edge 

One  can  now  examine,  alter  and 
monitor  the  workings 
of  a CPU  through  a twelve-pad 
keyboard  and  an  array  of 
ten  7-segment  displays.  All  of  this 
is  provided  on  the  same 
circuit  board  with  a CPU  and  the 
necessary  control  circuitry. 

connector,  and  solder  masked.  The  cherry  keyswitches 
have  gold  contacts  for  reliability.  Also  included  are  ten 
7-segment  .4  inch  displays.  The  808QA  supplied  is  a 
ceramic  8080AD  from  National.  The  clock  is  produced 
by  an  8224  clock  driver  for  reliable  operation  and  mini- 
mum parts.  The  board  is  fully  socketed  for  the  total  of  39 
integrated  circuits. 
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Construction  of  the  board  took  about  2 hours,  with 
everything  but  the  key-switches  going  together  quite 
easily.  The  key-switches  were  difficult  as  one  pin  makes 
a very  tight  fit.  One  of  the  thinner  leads  broke  off,  but 
had  enough  of  the  lead  left  to  make  the  connection.  The 
board  has  almost  no  component  marking  with  the  ex- 
ception of  a matrix  grid  for  identification  of  the  in- 
tegrated circuit  locations.  An  outline  of  each  compo- 
nent is  shown,  but  no  part  number  or  identification  is 
provided  on  the  board.  This  function  is  filled  by  the 
almost  full-sized  layout  diagram  in  the  excellent  user's 
manual.  However,  it  would  have  been  helpful  to  have 
component  marking  on  the  board. 

The  instruction  manual  is  well  written,  and  provides  a 
bending  guide  for  component  leads.  The  manual  does 
not  provide  a trouble-shooting  guide,  which  makes  it  dif- 
ficult to  find  a problem.  The  manufacturer  does  suggest 
that  if  the  board  does  not  meet  the  requirements  speci- 
fied in  the  final  checklist,  to  send  it  in  for  repair. 

FUNCTIONS  AVAILABLE 

The  majority  of  the  64-page  manual  is  devoted  to  the 
use  of  the  Keyed-Up  8080.  Therefore,  let’s  look  at  the 
functions  provided.  The  instructions,  instruction 
classes,  and  the  data  are  displayed  in  an  octal  2-3-3  bit 
pattern  (see  Example  1), 


Dr 

Da 

Di 

D* 

Di 

Dj 

D, 

Dp 

Example  1 


The  addresses  are  arranged  in  a byte-oriented  octal 
representation,  which  has  a 2-3-3*2-3  3 pattern  of  bits 
(see  Example  2). 


An 


A, 


Example  2 


This  representation  creates  a rather  unusual  situation, 
when  addresses  are  entered  from  the  keyboard.  The 
manual  explains  it  this  way: 

"In  memory  mode,  the  front  panel  displays  six 
digits  of  address  on  the  left  and  three  digits  of 
data  on  the  right  with  a blank  digit  between  which 
serves  as  a field  separator. 

The  first  example  will  be  to  examine  the  first 
location  of  the  last  page  of  memory , which  is 
377.000 . Do  the  following: 


Step  # 

1 

2 

3 

4 


Press  Key  Dispfay 

3 000  003  XXX* 

7 000  037  XXX 

7 000  377  XXX 

0 003  370  XXX 


* Contents  of  location  zero  on  page  zero. 


The  display  now  reads  003370 . The  first  entered 
seven  is  now  displayed  as  a three . However,  the 
seven  has  not  been  lost.  Each  time  a key  is  pressed, 
the  front  panel  logic  creates  an  address  within  a 
page  from  the  last  three  digits  entered  and  creates 
a page  number  from  the  rest  of  the  digits.  When 
step  4 was  completed , 7t  7,  and  0 were  the  last 
three  digits  entered.  The  front  panel  is  programmed 
to  discard  the  overflow  if  the  last  three  digits  do 
not  fit  into  8 bits.  370  is  the  number  left  after  the 
overflow  bit  of  770  is  discarded,  in  general,  when  a 
digit  larger  than  three  is  moved  into  the  most  sig- 
nificant digit  of  the  least  significant  byte , it  is  tem- 
porarily  trimmed:  4 is  trimmed  to  0,  5 to  1,  8 to  2, 
and  7 to  3. 


Step  # 

5 

6 
7 


Press  Key  Display 

0 037  300  XXX 

0 377  000  XXX 

E 377  000  347 


The  display  shoufd  now  read  377001  346.  346  is  the 
content  of  memory  location  377001.  Step  8 caused 
the  front  panel  to  perform  an  " examine  next " 
operation . The  E key  is  used  to  execute  "examine" 
and  "examine  next"  operations * An  "examine 
next"  operation  will  be  performed  whenever  the  E 
key  is  pressed  subsequent  to  the  D or  E having 
been  pressed  with  no  digits  pressed  in  between. 
There  is  an  exception  to  this  when  the  front  panel 
is  in  I/O  mode.  In  I/O  mode r there  is  no  " examine 
next"  or  "deposit  next’*  operation. 

Point  to  remember: 

Digits  4,  5t  6,  and  7 are  temporarily  displayed  as 
0 , 1t  2,  and  3 when  shifted  into  the  most  significant 
digit  of  the  least  significant  byte  (4th  display  from 
the  left)." 

This  procedure  causes  some  confusion  until  you  get 
used  to  It.  Remember  to  put  in  ail  six  digits  of  the  octal 
address  and  it  will  be  all  right.  Also,  the  addresses  now 
arrange  themselves  into  256  member  groups,  which  are 
referred  to  as  pages.  The  8080  can  address  up  to  65K 
locations,  which  works  out  to  256  pages  where  each  page 
contains  256  separate  addresses. 

FRONT  PANEL  MODES 

The  front  panel  has  four  modes  of  operation,  each 
designed  to  give  the  user  more  control  over  the  pro- 
cessor. The  first  mode,  mode  0,  is  used  to  examine  and 
flit  memory,  or  to  display  the  program  counter  and  the 
contents  of  memory  being  pointed  to  during  single  or 
slow  steps. 

Mode  1 is  used  to  examine  and  fill  the  CPU  registers, 
program  counter,  stack  pointer,  and  the  program  status 
word.  This  mode  is  also  used  during  slow  or  single  step 
to  display  the  last  examined  processor  register. 

Mode  2 is  used  with  I/O  devices  and  reads  and  writes 
to  those  devices.  This  mode  is  also  used  to  examine  the 
last  data  from  the  device  during  single  or  slow  step 
operation. 

The  finai  mode  is  Mode  3,  which  allows  the  user  to  ex- 
amine and  fill  memory,  and  display  the  last  data  and  ad- 
dress of  the  last  examined  memory  location  during 
single  or  slow  step  operation. 

The  front  panel  controls  all  modes  of  operation,  in- 
cluding the  setting  of  the  slow  and  single  step  opera- 
tions. The  panel  is  designed  to  collect  and  display  the 
last  six  digits  entered  from  the  key  pad. 

SUMMARY 

Basically,  what  has  been  provided  is  a minicomputer- 
like  control  on  the  microcomputer.  This  control  logic  is 
completely  transparent  to  the  user  software  and  is  ab- 
solutely crash  proof.  The  only  cost  is  512  address  loca- 
tions at  the  top  of  the  address  space  and  the  necessity 
to  think  in  OCTAL. 

Figures  2 through  7 show  the  entire  logic  of  the  board. 
As  you  can  see,  all  lines  are  fully  buffered  with  enough 
output  capability  to  drive  30  TTL  loads.  One  point  that  is 
made  is  that  memories  which  do  not  use  the  PDBIN  sig- 
nal to  strobe  memory  data  onto  the  input  bus  will  not 
work  properly  with  the  Keyed-Up  8080.  There  is  suffi- 
cient unused  logic  in  these  boards  to  implement  the 
simple  fixes  required. 

The  Keyed-Up  8080  should  be  very  carefully  consid- 
ered as  an  alternative  to  the  more  standard  front-pane! 
CPU  combinations.  The  features  are  fantastic  at  a very 
good  price  and  the  workmanship  is  excellent. □ 
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Figure  3. 
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Figure  5. 
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Now,  a complete 
business  computing  system 

for  only  ®5995 


Introducing  ABACUS  1,  An  Easy-To-Use  Account- 
ing And  Word  Processing  System  Here’s  a total 
business  system  you  can  count  on  for  your  general 
ledger  accounting,  accounts  receivable,  accounts 
payable,  payroll,  inventory,  mailing  lists  and  word 
processing.  ABACUS  1,  developed  by  Computer 
Products  of  America,  is  simple  to  use  and  features  a 
powerful  software  package  that  can  typically  handle 
up  to  700  customer  listings,  1000  inventory  line  items, 
800  vendors,  300  employees  and  60  general  ledger 
accounts.  In  addition,  our  word  processing  option 
features  a character-oriented  system  for  your  every- 
day business  communications  needs, 

The  ABACUS  1 is  an  interactive,  double-entry 


bookkeeping  system.  It  is  a complete  hardware  and 
software  package  which  includes  a Z-80  micro- 
processor, a dual  Northstar  diskette  system,  a video 
display  with  a standard  keyboard,  and  a printer.  It 
operates  using  BASIC  which  is  the  easiest  program- 
ming language  to  use.  And,  our  attractive  design 
blends  with  any  office  decor. 

No  matter  what  business  you  are  in,  the  ABACUS  1 
works  for  you.  It’s  flexible  so  you  can  easily  change 
programs  to  meet  your  specific  requirements.  It’s 
backed  by  our  fully  staffed  service  department.  And, 
it’s  priced  to  fit  your  budget.  For  a business  system 
you  can  count  on,  write  or  stop  in  today,  ABACUS  1 
— The  Business  System  You  Can  Count  On. 


THE  COMPUTER  IYIRRT 

633  West  Katella  Avenue,  Orange,  California  92667 
(714)633-1222 

Hours;  Tuesday -Friday  12:00-8:00 
Saturday  9:00-6:00 


See  ABACUS  1 AT  NCC 

Visit  our  Booth  #38.  Or  visit  Our  store.  Only  five  minutes 
from  NCC.  Open  during  NCC  every  night  until  9:00. 
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PHOTO  1 The  H8  CPU  board.  50-pin  connector  socket  is 
at  right;  voltage  regulator  heat  sink/card  support  bracket 
is  at  left. 


PHOTO  2 The  H8  power  supply.  Capacitor  is  covered 
with  a shield  after  installation  (see  Photo  3).  Slide  switches 
at  left  select  120V/240V  and  regu  la  Plow-voltage  operation. 


A Buyer’s  and  Builder’s  Guide 


INTRODUCTION 

The  announcement  last  summer,  and  arrival  last  fall, 
of  the  Heathkit  H8  microcomputer  system  have  gener- 
ated a great  deal  of  speculation,  discussion  and  contro- 
versy. This  article  will  give  you  my  analysis  of  the  pros 
and  cons  of  the  H8  versus  other  popular  microcomputer 
systems  and  a description  of  my  experience  in  building 
this  system.  A separate  article  will  cover  what  I feel  are 
the  strengths  and  weaknesses  of  the  system  in  home, 
hobby  and  business  applications. 

THE  H8  SYSTEM 

The  Heathkit  H8  is  an  8-bit  general  purpose  micro- 
computer. It  is  housed  in  a black  cabinet  with  a gray 
face;  the  cabinet  measures  16 ”W  x 17.5”D  x 6.5nH.  The 
basic  computer  includes  the  front  panel/monitor  and 
CPU  cards,  the  mother  board  and  power  supply,  and  in 
that  configuration  weighs  approximately  21  pounds. 

The  H8  uses  an  8Q80A  microprocessor  running  at 
2.048  MHz.  The  CPU  board  (Photo  1)  is  supplied  fully 
assembled  and  tested.  Seven  priority  vectored  inter- 
rupts are  available,  and  DMA  capability  is  included. 

The  H8  has  a 10  amp  power  supply  (Photo  2)  which 
operates  at  either  1 20  or  240  VAC  (switch  selectable).  An 
additional  switch  allows  operation  at  normal  or  reduced 
input  voltage.  The  power  supply  can  handle  32K  of  RAM 
and  3 I/O  cards  in  addition  to  the  CPU  and  front  panel 
cards.  Cooling  is  by  convection,  rather  than  forced-air 
fan.  The  power  supply  uses  a 77.000  ^f  filter  capacitor 
for  ripple-free  DC  output. 

The  motherboard  (Photo  3)  runs  vertically  along  the 
right  side  of  the  cabinet.  Ten  slots  are  provided;  the  front 
panel  and  CPU  boards  occupy  the  first  two,  and  the  last 


slot  is  reserved  for  an  expansion  connector.  Seven  slots 
are  thus  available  for  memory,  I/O  and  other  cards. 

Cards  are  mounted  in  the  computer  at  an  angle  of 
about  30°  back  from  the  vertical;  female  connectors  on 
the  cards  insert  onto  the  male  pins  extending  outward 
from  the  bus.  Each  card  is  additionally  supported  on  its 
left-hand  side  by  screws  connecting  it  to  the  bottom  of 
the  cabinet  and  to  a support  bracket  running  along  the 
top  of  the  cards  (Photo  4).  The  left  edge  of  each  card 
consists  of  a fuiMength  aluminum  heat  sink,  with 
screwholes  at  the  top  and  bottom  for  mounting;  each 
card  contains  its  own  on-board  voltage  regulators.  The 
result  is  a very  strong  mounting  system,  which  also  pro- 
vides very  good  heat  dissipation. 

Most  boards  are  etched  on  both  sides,  most  are 
solder  masked,  and  all  are  fully  screened  with  compo- 
nent designations.  Sockets  are  provided  for  all  IC’s. 

The  H8  uses  a 50-line  bidirectional  bus  (see  Figure  1). 
This  bus  is  not  compatible  with  the  S100  unidirectional 
bus  used  in  the  Altair,  Imsai,  and  other  systems. 

The  H8  contains  a resident  monitor  in  1 Kx8  ROM.  The 
monitor  supports  the  front  panel  (Photo  5),  which  con- 
tains four  status  LEDs,  nine  7-segment  LED  displays, 
and  a 16-key  keyboard. 

The  four  status  LEDs  are  labeled  ION.  MON,  RUN,  and 
PWR.  The  ION  LED  indicates  that  the  CPU  is  accepting 
interrupts.  The  MON  LED  indicates  that  you  have  con- 
trol from  the  front  panel.  The  RUN  LED  indicates  that 
the  CPU  is  in  a run  condition.  The  PWR  LED  indicates 
that  + 5 volts  is  present  at  the  front  panel. 

The  nine  7-segment  LED  displays  and  the  16-key  key- 
board allow  you  to  display,  input  and  alter  the  contents 
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PHOTO  3 The  HS  motherboard.  Front  panel  connects  to 
PI;  CPU  board  plugs  into  P2.  P10  is  reserved  for  an  ex* 
pension  connector* 


PHOTO  4 The  completed  H8  with  top  cover  removed. 
The  CPU*  three  8K  RAM  boards,  and  the  serial  1/0  and 
cassette  interface  boards  are  installed  from  front  to 
back*  Card  mounting  bracket  is  at  top  left* 


to  the  Heathkit  H8  System 


of  registers,  the  program  counter,  the  accumulator,  and 
any  memory  location.  Data  and  addresses  can  also  De 
displayed  during  input  from  tape.  The  front  panel  also 
allows  you  to  load  and  dump  to  and  from  memory,  and 
control  input  and  output  ports.  Additionally,  it  allows 
monitoring  of  tape  loads  and  dumps,  resetting  the  com- 
puter, and  executing  programs.  A CRC  check  is  auto- 
matically performed  during  loads  from  tape. 

You  can  single  step  through  a program  via  the  front 
panel  keyboard,  incrementing  and  decrementing  mem- 
ory locations  as  desired.  An  automatic  repeat  function 
allows  you  to  step  forward  or  backward  at  a 2*5  Hz  rate  if 
desired*  A program  may  be  stopped  during  execution, 
and  control  returned  to  the  front  panel  monitor,  without 
destroying  information  in  the  CPU  registers  or  the  serial 
and  parallel  ports. 

A built-in  speaker  provides  a useful  audio  signal*  A 
short  beep  verifies  each  key  stroke;  a medium  beep 
verifies  successful  address  or  data  byte  completion; 
and  a long  beep  verifies  a master  reset  or  indicates  an  II* 
legal  command. 

The  nine  7 -segment  LEDs  display  address  and  data  in- 
formation in  octal  formal  (Photo  6).  Sixteen-bit  numbers, 
such  as  memory  addresses,  are  displayed  as  two  8-blt 
numbers  in  offset  octal.  Thus,  the  binary  number  11111 
111  is  displayed  as  377,  and  the  binary  number  11111 
111  01  111  111  is  displayed  as  377  177. 

Full  keyboard  debounce  logic  is  provided.  While  a pro- 
gram is  being  executed,  only  the  RSI  (reset)  and  RTM 
(return-to-monitor)  keys  will  operate.  Both  of  these  com- 
mands require  the  simultaneous  pressing  of  the  in- 
dicated key  and  the  0 key,  a nice  feature  to  prevent  in- 
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advertent  halting  or  destruction  of  a program.  While  a 
program  is  running,  apart  from  these  two  commands  the 
program  itself  may  fully  utilize  the  keyboard. 

The  sophistication  of  the  front  panei/monitor  makes  it 
very  useful  in  debugging  and  modifying  programs*  It  is  a 
well-thought-out  compromise  between  a front  panel  with 
nothing  but  power  and  reset  keys  versus  one  with  rows  of 
toggle  switches  and  LEDs,  it  offers  features  not  avail- 
able with  either  of  these  other  approaches. 

Software  is  supplied  with  the  H8  at  no  additional  cost 
in  audio  cassette  form.  It  is  also  available  in  paper  tape 
form  for  an  additional  $20.  An  extended  version  of 
BASIC  is  available  in  cassette  or  paper  tape  form  for  an 
additional  $10. 

The  assembly  manual  for  the  H8  is,  as  you  would  ex- 
pect from  Heath,  very  detailed  and  well  organized.  Also 
included  are  a separate  operating  manual  for  the  H8  and 
a comprehensive  reference  manual  for  the  various  items 
of  system  software. 

H8  ACCESSORIES 

At  this  writing,  Heath  has  three  stand-alone  ac- 
cessories available:  the  H9  video  terminal,  the  H1Q 
paper  tape  reader/punch,  and  the  H36,  which  is  the  DEC 
Writer  II  keyboard  printer  terminal.  As  I only  have  ex- 
perience Wjth  the  H9,  which  is  described  below,  the 
other  two  peripherals  will  not  be  discussed. 

Three  H8  accessory  cards  are  also  currently  available 
from  Heath:  a RAM  board,  a parallel  interface  board,  and 
a serial  I/O  and  cassette  interface  board. 

The  RAM  board  (Photo  7}  is  available  in  a 4K  configur- 
ation, and  can  be  expanded  to  8K  with  a separately  avail- 
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GRAND  OPENING:  APRIL  28 

COMPUTER  COMPONENTS 
OF  ORANGE  COUNTY 

(FORMERLY  COMPUTER  PLAYGROUND) 

• ORANGE  COUNTY'S  ONLY  AUTHORIZED 
COMMODORE  PET  DEALER. 

• PRODUCTS  TO  BE  CARRIED:  IMSAI,  VECTOR  GRAPHICS,  APPLE, 

TDL,  POLYMORPHIC,  PROCESSOR  TECHNOLOGY,  CROMENCO, 
PERSCI,  CENTRONICS,  TARBELL,  VISTA,  SHUGART,  NORTH  STAR, 
HURISTICS,  COMPUTER  WORLD,  KOYO  MONITORS,  KIM,  MICRO- 
DESIGN AND  MANY  MANY  MORE 

• OUR  NEW  LOCATION  IS  NEXT  DOOR  FROM  WHERE  WE 
PRESENTLY  ARE. 

• WE  WILL  BE  THE  LARGEST  (OVER  5000  SQUARE  FEET)  AND 
MOST  COMPLETE  COMPUTER  STORE  IN  SOUTHERN  CALIFORNIA. 

• BROWSE  THROUGH  THE  LARGEST  MICROCOMPUTER  DOOK 
AND  MAGAZINE  COLLECTION  ON  THE  WEST  COAST. 

• WE  ALSO  TEACH  CLASSES  IN  DASIC  AND  ASSEMBLY  LANGUAGE 
AS  WELL  AS  PROVIDE  SERVICE  AND  REPAIR. 

Computer  Components 
of  Oronge  County 
6791  Westminster  Ave. 
Westminster,  Colif.  92706 
(714)  696-8030 

Other  Computer  Component 
Stores  Locoted  at: 

• 5848  Sepulveda  Bfvd . 

Van  Nuys,  CA  9141 1 
(213)786-7411 

• 4705  Artesia  Dlvd. 
Lawndale,  CA  90260 
(213)370-4842 


CIRCLE  INQUIRY  NO.  67 
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Figure  1.  The  H8  50-line  bus.  Pin  numbers  correspond 
to  those  at  each  location  along  the  motherboard  (see 
Photo  3;  pin  no,  49  is  at  the  top.  Heath  has  reserved  the 
right  to  change  the  designations  of  pins  8,  9,  18,  24,  25 
and  27. 


able  chip  set.  The  RAM  board  uses  TM3-4044,  4Kx1 
static  chips.  Maximum  access  time  is  given  as  450  nsec. 
All  inputs  are  1 TTL  load  or  less,  the  data  out  lines  are 
fully  buffered,  and  a full  complement  of  bypass  capaci- 
tors is  included.  Memory  address  assignment  is  selected 
by  a jumper,  along  8K  boundaries.  Like  all  H8  cards, 
each  memory  board  contains  its  own  voltage  regulators. 
Current  requirements  are  .75  amperes  for  4K  and  1.25 
amperes  for  8K> 

The  parallel  interface  board  has  three  independent 
parallel  ports,  each  with  eight  bits  input  and  eight  bits 
output  plus  universal  handshake  capability.  Maximum 
transfer  time  is  given  as  390  ^sec. 

The  serial  I/O  and  cassette  interface  board  (Photo  8)  is 
used  to  connect  the  H8  to  serial  devices  such  as  the  H9 
video  terminal  and  also  to  one  or  two  cassette 
recorders.  The  serial  interface  operates  at  data  rates 
from  110  to  9600  baud,  selected  by  jumper.  Output 
levels,  selected  by  jumpers,  can  be  set  to  either  20  MA 
current  loop  or  RS-232C  compatible  levels.  The  on-board 
USART  can  be  programmed  for  5-  through  8-bit  charac- 
ter length,  one,  one-half  or  two  stop  bits,  and  odd,  even 
or  no  parity.  The  cassette  interface  data  rate  is  jumper- 
selectable  to  300  to  1200  baud.  Recording  and  playback 
utilize  the  BYTE/“Kansas  City”  format.  Control  lines  are 
provided  for  remotely  starting  and  stopping  two  separ- 
ate cassette  units  to  allow  separate  recording  and  play- 
back if  desired.  An  on-board  LED  test  circuit  is  provided 
for  adjusting  the  PLL  synthesizer  and  space  detector  in 
the  cassette  interface  circuit, 

Heathkit  recommends,  and  will  only  assure  proper 
operation  of  the  cassette  interface  and  the  H8  software 
with,  a Heath-supplied  cassette  recorder.  This  recorder 
is  a GE  model  3-5121;  you  may  be  able  to  purchase  it 
elsewhere  at  a price  less  than  the  $55  quoted  by  Heath. 


THE  H9  VIDEO  TERMINAL 

The  Heathkit  H9  video  terminal  (Photo  9)  is  designed  to 
match  the  H8  computer  in  appearance  and  performance. 
However,  the  H9  is  a stand-alone  peripheral,  and  can  be 
used  with  any  computer  or  in  a time-sharing  system. 




PHOTO  5 The  H8  with  front  panel  removed  to  show  the 
front  panel  card. 


PHOTO  7 An  H8  RAM  board  with  8 K of  static  chips  in- 
stalled. Note  bypall  capacitors  and  double  voltage 
regulators.  Address  selection  jumper  is  at  upper  right 
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PHOTO  8 The  H8  serial  I/O  and  cassette  interface  board. 
Note  the  multitude  of  jumpers,  described  in  text.  The 
LED  used  for  alignment  is  to  the  right  of  the  second  1C 
from  the  top  in  the  left  hand  row. 


The  H9  is  housed  in  a black  high-impact  plastic 
cabinet  with  a gray  faceplace  surrounding  the  keyboard. 
The  terminal  measures  12Va"H  x 15Va”W  x 203/451D;  it 
weighs  a hefty  32  pounds.  The  power  supply  is  designed 
to  operate  from  either  120  or  240  VAC,  The  dual  primary 
windings  of  the  power  transformer  may  be  wired  in 
parallel  for  120-volt  operation  or  in  series  for  240-volt 
operation  during  construction  of  the  kit. 

The  12”  diagonal  CRT  has  12  kV  on  its  anode  and  pro- 
vides a clear,  bright  display.  There  is  no  noticeable 
flickering  and  focus  is  uniform  across  the  screen. 

A jumper  on  the  H9  video  circuit  board  can  be  con- 
nected to  select  one  of  three  separate  display  widths 
(normal,  wide,  and  extra  wide).  The  wide  and  extra  wide 
settings  are  provided  for  use  in  low  line  voltage  situa- 
tions; the  normal  setting  will  provide  the  correct  display 
width  under  normal  circumstances. 

Centering  of  the  display  is  accomplished  by  rotating 
the  centering  magnets  on  the  CRT  yoke.  The  adjustment 
is  not  overly  critical,  and  I was  able  to  achieve  a very 
good  compromise  between  centering  and  linearity  with 
little  difficulty, 

Potentiometers  are  mounted  on  the  video  circuit  board 
for  adjusting  the  focus,  brightness  and  height  of  the 
CRT  display.  It  is  necessary  to  remove  the  cabinet  shell 
to  make  these  adjustments.  If  the  height  of  the  display 
is  too  great,  the  dots  that  form  individual  characters 
become  more  apparent,  and  thus  a compromise  has  to 
be  reached  between  display  size  and  the  sharpness  of 
the  characters. 

The  brightness  and  focus  of  the  display  are  interrelat- 
ed, and  adjusting  one  will  probably  necessitate  ad- 
justing the  other  as  well.  Too  bright  a display  will,  over 
long  periods  of  time,  become  tiring  on  your  eyes;  there 
also  is  a hazard  of  burning  the  CRT  phosphor.  When  in- 
itially adjusting  the  display  brightness,  1 was  concerned 
that  the  CRT  mask  (which  is  attached  to  the  cabinet 
shell  and  thus  is  not  in  place  during  adjustment)  would 
significantly  reduce  display  brightness  when  Installed; 
this  proved  not  to  be  the  case. 

Three  display  formats  are  available  with  the  H9S  switch 
selected  from  the  keyboard.  The  usual  format  is  12  lines 
of  80  characters.  A “short  form,"  of  four  12-line  columns 
of  20  characters  each,  is  useful  when  programming  in 
assembly  language  or  when  writing  BASIC  programs 
that  have  short  statements.  A “plot”  mode  is  also 
available.  In  this  mode,  a single  line  of  text  is  displayed 


PHOTO  9 The  completed  H9  terminal.  Keyboard  follows 
standard  layout.  Most  special  function  keys  are  in  the 
top  row. 


four  times,  once  on  each  of  the  four  bottom  lines  of  the 
screen.  The  screen  area  above  the  bottom  four  lines  is 
divided  into  128  scan  lines.  A dash,  one  character  wide, 
will  appear  above  each  of  the  characters  displayed  in 
the  bottom  four  lines.  The  vertical  position  of  the  dash 
is  proportional  to  the  binary  value  of  the  7-bit  ASCII  code 
for  that  character.  Control  characters,  as  well  as  stan- 
dard letters,  numbers  and  punctuation  characters,  will 
generate  a dash  at  the  appropriate  position.  In  this 
mode,  the  cursor  movements  associated  with  different 
control  characters  do  not  take  place.  For  example,  a 
RETURN  does  not  generate  a return  of  the  cursor  but  In- 
stead causes  a dash  to  appear  in  the  plot  13  lines  above 
that  location  in  the  text. 

The  video  terminal  will  display,  and  the  keyboard  will 
transmit,  upper  case  alphabetic  characters  only.  The  dis- 
play uses  a 5x7  dot  matrix;  the  cursor  is  a non-blinking 
underline  appearing  under  the  next  space  to  be  displayed. 

The  H9  keyboard  is  a 67-key  ASCII  keyboard.  It  con- 
tains the  standard  52  ASCII  keys,  five  cursor  control 
keys  and  ten  special  function/mode  keys.  Keys  are  pro- 
vided to  move  the  cursor  up,  down,  left,  right  and  home. 
Unlike  the  others  on  the  H9,  these  keys  are  not  fully  de- 
bounced,  which  is  annoying.  Additional  keys  erase  the 
text  from  the  current  cursor  location  to  the  end  of  that 
line;  erase  all  text  on  the  screen  and  home  the  cursor; 
change  the  display  format  from  12x80  to  4x12x20  (short 
form);  select  whether  or  not  the  cursor  automatically 
goes  to  the  begining  of  the  next  line  after  a full  line  of 
text  is  typed;  and  select  whether  the  display  is  to  be 
scrolled  upward  after  the  first  twelve  lines  of  text  are 
displayed.  A REPEAT  key  will  repeat  the  function  of 
another  key  at  a preset  rate  (3.7-r  7.5-,  15-t  or  30-cps;  jum- 
per selectable).  If  the  baud  rate  that  has  been  selected  is 
less  than  the  repeat  rate,  the  repeat  function  will  oper- 
ate at  the  slower  rate.  Additional  keys  are  provided  to 
transmit  an  entire  page,  select  full  or  half  duplex  mode, 
take  the  terminal  off  line,  and  place  the  terminal  in  the 
PLOT  mode. 

If  the  screen  has  been  filled,  but  the  SCROLL  key  is 
not  pushed  in,  the  cursor  will  return  to  the  start  of  the 
page  location  and  blink.  Until  the  page  is  erased  or  the 
SCROLL  key  is  pushed  inT  all  external  inputs  are  dis- 
abled and  data  can  only  be  transmitted  out  of  the  ter- 
minal by  the  keyboard.  This  feature,  when  used  in  con- 
junction with  a paper  tape  reader/punch,  allows  program 
tapes  to  be  reviewed  quickly.  The  reader/punch  can  read 
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ADVANCED 

COMPUTER 
PRODUCTS 


Stop  PRODUCTS 


LOGOS  I 0X  STATIC  RAM 

* Low  Power 

*■  Selectable  Memory  Protegi 

* Totally  BuFlored 

* Phantom 

* Batiery  Back-up 

* Address  on  lK  boundary 

* Requires  no  front  panel 

* No  wail  stales 

ASSEMBLED  & TESTED 

250ns  19995 

450ns.  179.95 

KIT 

250ns  149.95 

450ns  125.05 

Bare  PC  Boa  rd  w/Daia  $21,95 

Now  over  1 year  successful  Field  experience 
"Special1  OHer"  Buy  (4)  OK  450ns.  Kits  Si  17.00 


IMS  16K  STATIC  RAM 

* Memory  mapping 

* Phantom 

* Address  1 6ft  Bound 

* Use  wilh  or  w/o  Jronl  panel 
+ Power  2.1  amps  lyp. 

* Uses  2114 

assembled  a tested  onlv 

450ns  S439  95  2 50nS.  $4  95  95 


S-1DO  32K  STATIC  RAM 

* Address  32 K Boundary 

* Power  450ns.  2.8  amps  typ 

* No  wait  stales  on  2 MHz 

* Fully  Bulfered 

+ Phantom  can  be  added 

* 21  l4/TM54045or  9135 

A5SE  M BLED  S TESTE  D KIT 

250ns.  5849. 00  250ns.  S 7 90. 00 

450ns.  5799.00  450ns.  5740  00 

Bare  PC  Board  w/Oaia 559. 95 

SPECIAL  OFFER: 

Kit  wrlhput  Memory  only  599.95.  Add 
2114  Memory  lor  $160  00  per  8K 


MICROBYTE  32K  STATIC  RAM 

* Phantom  * TMS4Q44 

* Addressable  4K  Blks  * Inde  pended  reg. 
ASSEMBLED  & TESTED  ONLY 

450  ns  $77500 
250ns.  $875,00 

(Special  bfFer  ISK  version  (expandable) 
450ns.  $435,00) 


DC  NAYES  DATA  COMMUNE 
CATIONS  ADAPTER 

* Teiephone/TWX  * S-iQG  compatible 
♦•Bell  1 03  Ireq.  * Originate  A answer  mode 

Assembled  & Tesled  5279.95 

Bare  PC  Board  w/dats  S 49-95 


TDL  COMPATIBLE  Z-80  CPU 

+ Compatible  1o  TDL  ■+  Can  be  upgraded 
soil  ware  $ hardware  for  4MHz  operation 
Assembled  and  tested  ....  $i  99.95 

Kit  . Si  39  95 

Bare  PC  Board  $ 34,95 


BYTE  USER  SK  EPROM  BOARD 

* Power  chi  Jump  * Reset  Jump 

Assembled  & Tested  . ..  94.95 

Kil  64.95 

Bare  Pc  Board  21-95 

Special  Offer:  Buy  4 kits  only  $59  95  each 


TARBELL  FLOPPY  INTERFACE 

* Si  00  Compatible  * Uses  CPM 

* Jumper  Selectable  * Persci.Shugad.eic 

Assembled  and  tested  5269.95 

Kil  5179.95 

Bare  PC  Board  S 39  95 

NOTE:  For  CPM  Add  $70.00 

Documentation  Add  520,00 


MICRODESIGN  MR-1 6 271S 
EPROM  BOARD 

* Indrviduai  Prom  Address 

* Uses  Low  cost  i6K  Tt  EPROMS 

* Optional  I K Bam  # Phantom  control 

Assembled  and  Tested  174.95 

Kit  . 99.50 
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USC  Lmpjr  Daw 
frlSC  LineHr  WkPMlSlP  1 
NSC  Ldie^r  APP-nM.)  II 

nsc  owes  Hal;* 

NSC  *UOC  Dmm 
NSC  Vnrt  Hug  Da‘fl 
NSC  DaM 

NSC  MpSAS  P*U 
NSC  t V**f  lijrv-i.sw> 


3 91 
ZSS 
3 $5 
195 
2 35 
3-35 


i 91 
*95 
J9E 


W MOS^St  Ddfi  * frS- 

' t>  wmodyu  0 rso 

u inl'L.  to  Veil  I : b(} 

i- Inko  to  tVwcm  Vw  II  >“'5o 

OittJTO  BMP  piflfli*rwr™r>B  ?» 
OK-r'rtr  MCO  Pi*|l«I*ti^0  T w 
OSMUr  Z90  Pr.^jr^putwig  1 SO 


ti  Som-  t ana- 

TITTL  CU1J 

tl  traimtppi  I.  D'kJ)'-. 


Ti  iL.nuji  Daft 

ii 

Ti  imurtacs  P*:o 
U-sru«t)ij.  St^.  Da'i#  fc 


T5fl 
60S 
« to 
3 Si 
lib 
3 95 
J9i 
■ H 
995 


W«l  Wil  a SctiglK^i  HL 
Ml.  MPUAcyAcWum 

MPU  f-EJif  R«r  M„^,,Ht 
Mrr  PtHtci  C'jtj 
■AH  HfccL  '-#>r  Oa'.a 
Wo! 

Mr, i iwi. 

8ji<r  Sirir*  jn?- SRi  Vp  ) eH) 
SctttwnwSSr  Vp  ur 
fti!«r  SHi  vp  iv  1*  ■ 

©**r  ar*  SPi  Vi1  v« 
tuc  Spnwjw  SPi  wp  Vm 


J9t 

?9* 
195 
3 IS 
Jfi.00 

las 

2 95 
J® 
2 95 
2 95 
3J  9E 
T99S 
■ 191 

*095 
Jfl95 
*7» ] 


6800 


DESIGNER  BOARDS 
MODULES  PROTO  BOARDS 


* Motorola  Compatible  Modules' 

MEK  6300  D2  Kit  $23500 

9600  6500  MPU  Module  ...  495.00 

9801  1 6 SlOl  Mother  Bd 175-00 

9602  1 6 slol  Card  Cage  75  00 

9S03  S slot  Mother  Bd 99-00 

9604  System  Power  Supply  ....  250,00 

9610  Proiolype  Board 36-00 

96 1 5 4 K Eprom  Modu  le  250.00 

9520  16  port  parallel  I/O  375-00 

9626  SK  Static  RAM  295.00 

962 6K  8K  Static  RAM  Kil  225.00 

9630  Extender  Card  60.00 

9640  Multiple  Tuner  Prog 395-00 

9650  S port  Duplex  Asyn.  I/O  395.00 
Mol  43/06  Conneclofsw/Wors/t  . . . 5.95 

AMI  EVK  99'  6800  sub  Kit  145.00 

AMI  EVK  100  Kit  269.95 


AMI  EVK  200  Kit 
AMI  EVK  300  Assembled 

EVK  Kluge  Board  

EVK  16K  Byte  Ram  Board 
EVK  6 Slot  Motherboard  . 

EVK  Extender  Board  , . 

EVK  Sdlid  Frame  Chassis 

EVK  Connectors  

AMi  6600  Prolo  Rdm 
AM  1 6300  M ic  to  Assembler  Rom 

6600  Tiny  Basic  Paper  Tape  20.00 

6800  Tiny  Basic  Eprom  125.00 

ZILOG  COMPATIBLE  BOARDS 

2-80  CPU ...  395-00 

ZDC  Disc  Controller  ■ . ■ 395.00 

MEM  16/6 5K  Memory  595.00 


449.95 
649.00 
95  00 

75.00 

35.00 
4500 

12900 

6.50 

30.00 
3000 


THE  FIRST  TO  OFFER  PRIME  PRODUCTS  TO  THE  HOBBYIST 
AT  FAIR  PRICES  NOW  LOWERS  PRICES  EVEN  FURTHER! 

1-  Proven  Quality  Factory  tested  products  only,  no  re  tests 
or  rollouts.  Guaranteed  money  back.  We  stand  behind  our  products. 

2.  Same  Day  Shipment  All  prepaid  orders  with  cashiers 

check,  money  order  or  charge  card  will  be  shipped  same  day  as  received. 

I SUPPORT  DEVICES 


Z-B0/Z-80A  CPU  BOARD 

* On  board  2706 
A Power  bn  jump 

* 2708  included  |450ns.) 

* completely  sockeied 

Assembled  and  lesied  . . . SiSS.OO 

Kit 5129.95 

Bare  PC  Board  S 34  95 

* For  4MHJ!  Speed  Add  S 15.00 


SOSOA  CPU  BOARD 

SI  OOcompalibie  with  6 FeveF  Vedior  Ini errupt 
fully  socketed. 

Assembled  & Tesied  si  49.95 

Kil  ........  S 99.95 

Bare  PC  Board  w/dala  5 34.95 


WMC  REAL  TIME  CLOCK 

* SI 00  Compatible 

* Two  interrupts 

* Sotiware  programmable 

* 1MHz  Crystal  Oscillator 

Assam  bled  and  tested  $ 1 79  95 

Kit $124.35 

Bare  PC  Board  w/riaia  $ ?9  95 
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the  tape  at  its  maximum  speed,  and  after  the  last  line 
has  been  written  onto  the  display  screen  the  tape  will  be 
stopped  automatically.  After  the  operator  has  reviewed 
the  contents  of  the  screen,  pushing  the  ERASE  PAGE 
key  will  cause  another  full  page  of  data  to  be  input  auto- 
matically. 

The  terminal  has  a built-in  audible  tone  generator  to 
take  the  place  of  the  old  Teletype  belt. 

A baud  rate  key  on  the  keyboard  operates  in  conjunc- 
tion with  a switch  on  the  rear  panel  to  select  the  baud  rate 
at  which  the  terminal  operates.  When  the  key  is  pushed 
In,  operation  is  at  the  rate  set  by  the  switch  on  the  rear 
panel.  This  rear  panel  switch  selects  either  300  baud  or 
a baud  rate  preset  by  an  internal  jumper.  When  the  key- 
board is  released,  the  terminal  operates  at  110  baud. 

The  H9  contains  a IKxB  RAM  for  storage  of  the 
characters  to  be  displayed.  This  limits  the  display  to  the 
12x80  format;  however,  there  is  room  on  the  H8  RAM 
board  for  an  additional  1 Kx8  of  RAM.  This  indicates  that, 
hopefully.  Heath  wiil  provide  a retrofit  in  the  future  to  ex- 
pand the  display  to  a 24x80  format.  This  would  be  a 
useful  addition,  particularly  in  word  processing  applica- 
tions. A welcome  companion  modification  would  be  the 
addition  of  lower  case  capability. 

The  H9  is  interfaced  to  the  computer  via  the  termi- 
nal's internal  serial  interface.  The  H9  I/O  circuit  board 
can  be  wired  via  jumpers  to  operate  in  an  RS-232C  or 
TTY  {20mA  current  loop,  active  or  passive)  mode.  Word 
lengths  of  5-t  6-,  7-,  or  8-bit  lengths  can  be  jumper 
selected,  as  can  be  a parity  bit  (odd,  even  or  none). 

If  a paper  tape  reader  is  in  use,  the  reader  control  is 
not  to  be  accomplished  by  connecting  the  reader  to  the 
parallel  I/O  of  the  computer,  the  tape  reader  can  be  con- 
nected to  the  H9  and  controlled  by  it. 

The  connecting  terminals  on  the  rear  panel  of  the  H9 
(and  the  H8  as  well)  are  unique  to  Heath,  not  the  22-pin 
EIA  standard  terminals.  The  H9  is  supplied  with  a very 
detailed  assembly  manual  and  a separate  comprehen- 
sive operating  manual. 

COMPARING  THE  H8  WITH  OTHER  POPULAR 
MICROCOMPUTER  SYSTEMS 

By  this  point  you  should  have  a general  idea  of  what 
the  H8  has  to  offer.  Now  let’s  compare  it  with  other 
popular  microcomputer  systems  currently  on  the  market. 

By  necessity,  1 will  only  discuss  what  l feel  are  the  ma- 
jor characteristics  of  the  H8  and  its  competitors.  Some 
of  these  will  surely  seem  more  important  than  others  to 
different  readers,  and  I am  sure  I have  left  out  some- 
one's favorite  criterion.  Within  the  limits  of  my  time  and 
expertise,  I'll  be  happy  to  correspond  with  anyone  con- 
cerning any  point  I've  slighted  or  omitted. 

The  key  word  here  is  "compromise.11  The  H8,  like 
every  microcomputer,  is  indeed  a compromise  In  almost 
every  facet  of  its  design  and  operation.  Perhaps  a good 
deal  of  the  controversy  over  the  HQ’s  departure  from  the 
designs  of  other  manufacturers  stems  from  a lack  of 
recognition  of  this  fact.  With  that  in  mind,  let  s analyze 
the  major  points  of  comparison, 

THE  H8  BUS 

As  surely  every  reader  knows  by  now,  the  H8  uses  a 
50-line  bus.  This  is  incompatible  with  the  S100  bus  used 
in  most  other  8080A  systems.  Heath  spokesmen  have 
stated  that  the  S1Q0  bus  is  an  older  design,  has  many 
unnecessary  signals,  is  noisy,  has  timing  problems,  and 
is  expensive  to  implement  because  of  the  circuit  board 
edge  connectors  involved.  Rather  than  get  into  that  con- 
troversy, I'd  tike  instead  to  explore  the  impact  of  the 
H8’s  unique  bus  from  a practical  perspective. 

Using  a computer  with  a non-SlOO  bus  means,  today, 
that  you  are  relying  heavily  on  the  primary  manufacturer. 
You  can  t as  readily  look  to  secondary  sources  for  spe- 


cial circuit  boards,  replacement  boards  if  the  primary 
manufacturer  isn't  around,  or  lower  priced  boards  which 
perform  the  same  functions  as  those  supplied  by  the  pri- 
mary manufacturers.  This  may  mean  higher  costs  (be- 
cause of  the  lack  of  competition),  delays  in  obtaining 
certain  capabilities  {because  the  boards  aren’t  available 
from  any  manufacturer),  and  increased  down  time  (be- 
cause equivalent  boards  are  not  on  the  market). 

In  short,  before  deciding  to  purchase  any  non-SlOO 
bus  computer,  you  should  look  very  carefully  at  the  level 
of  support  you  can  expect  to  obtain  for  the  system.  This 
means  support  from  the  marketplace  in  general  — both 
the  primary  manufacturer  and  also  present  and  an- 
ticipated second  sources. 

There  are  today  over  half  a dozen  major  nomSIGO 
microcomputer  systems  on  the  market.  Some  have  been 
around  longer  than  others;  in  the  case  of  the  more 
established  ones,  we  are  already  seeing  a growth  in  the 
second-source  market  availability  of  circuit  boards  and 
peripherals  designed  to  be  compatible  with  these  com- 
puters. Indeed,  at  this  writing  there  are  already  second- 
source  suppliers  of  both  memory  boards  and  CPU/flop- 
py disk  units  specifically  designed  to  be  compatible 
with  the  Heath  bus.  Given  Heathkit’s  size,  its  tradition  of 
user  support,  the  number  of  current  and  projected  H8 
users  and  the  still-explosive  growth  of  the  microcom- 
puter market,  there  seems  little  doubt  but  that  the 
number  of  second-source  suppliers  (and  the  variety  of 
H8  compatible  boards  and  peripherals)  will  continue  to 
grow  Heath  itself  is  planning  to  introduce  a floppy  disk 
(H17)  in  June  and  additional  accessory  boards  later. 

Their  motto  is  “We  won’t  iet  you  fail” 

. . .and  they  mean  it.  The  service 
turnaround  time  I’ve  experienced 
has  been  excellent . . . 

Whether  or  not  the  SI 00  bus  is  now  or  continues  to  be 
the  "standard  of  the  industry11  can  be  a topic  for  lively 
discussion.  The  point  here,  however,  is  whether  the  H8 
bus  will  be  supported  by  Heath  and  others.  I feel  that  it 
already  is  being  adequately  supported,  and  will  continue 
to  be. 

DOCUMENTATION  AND  SUPPORT 

Heath's  well-deserved  reputation  for  superb  assembly 
manuals  and  documentation  has  continued  with  its  en- 
try into  the  microcomputer  field. 

The  assembly  manuals  carry  "step-by-step"  instruc- 
tions to  the  extreme.  If  anything,  the  instructions  are  so 
detailed  as  to  invite  skipping  over  the  more  obvious 
steps.  (This  can  be  a mistake  — believe  me,  there  is  a 
reason  for  Heath's  going  to  the  expense  and  trouble  of 
spelling  things  out  the  way  they  do.)  The  manuals  in- 
clude schematic  diagrams,  circuit  descriptions, 
troubleshooting  guides,  X-ray  views  and  section-by- 
section  test  procedures.  In  addition,  you  can  calf 
Heathkit  for  help,  either  at  the  factory  or  at  one  of  their 
over  50  retail  sotres,  and  if  it  comes  to  it  take  the  kit 
back  in  for  diagnosis  and  repair  by  Heath  technicians. 
Their  motto  is  "We  won't  let  you  fail*''  and  from  what  t 
can  tell  they  mean  it.  The  service  turnaround  time  I've 
experienced  has  been  excellent,  and  in  each  case  the 
technician  has  made  sure  I understood  what  the  prob- 
lems were.  This  level  of  support  is  a far  cry,  regrettably, 
from  that  provided  by  many  other  microcomputer  manu- 
facturers. 
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Upon  opening  the  H8  carton,  the  first  thing  you'll  see 
is  a notice:  "The  H-8  Computer  requires  a minimum  level 
of  programming  knowledge  and  accessory  equipment  to 
be  fully  utilized.  Before  unpacking  and  commencing 
assembly,  please  review  the  manuals.  If  you  find  the  H-8 
is  not  suitable  for  your  purposes  at  this  time,  the  kit  may 
be  returned  prepaid  for  credit  or  a refund  by  contacting 
Heath  Company. . In  other  words,  Heath  has  taken  the 
remarkable  step  of  inviting  H8  purchasers  to  carefully 
analyze  the  system’s  assembly,  operation  and  documen- 
tation, after  they've  bought  the  kit,  to  see  if  it’s  what 
they  want.  If  it’s  not,  they  can  return  it  (before  it's  un- 
packed and  assembled,  of  course)  for  a full  refund! 

Microcomputers  are  high-technology  products.  Just 
because  you've  built  a stereo  tuner,  and  fixed  it  with  a 
VOM,  does  not  by  itself  qualify  you  to  build  and  trouble- 
shoot a unit  of  this  complexity.  Your  success  in  building 
a system,  debugging  it,  putting  it  to  use  in  your  intended 
applications  and  deriving  any  educational  benefits  in 
the  process  are  in  large  part  a function  of  the  documen- 
tation and  support  provided  by  the  manufacturer  and  re- 
tailer. In  these  areas,  Heath  and  its  H8  have  to  be  viewed 
as  the  benchmark. 

COST 

A 16K  H8/H9/cassette  system  can  be  purchased  for 
approximately  $1,500,  depending  upon  whether  you 
order  by  mail  dr  purcahse  the  system  at  one  of  Heath's 
retail  stores.  While  this  does  not  make  the  H8  the  cheap- 
est microcomputer  available,  its  price  does  compare 
favorably  with  other  equivalent  systems.  A typical  sav- 
ings is  $400-$500. 

At  the  moment,  Heath  accessory  cards  are  somewhat 
more  expensive  than  equivalent  cards  available  for  S100 
systems  from  second-source  suppliers;  for  example,  a 
Heath  8K  RAM  card  currently  costs  $235  by  mail  and 
$250  from  a Heath  retail  store.  Again,  however,  second- 
source  suppliers  ar  already  beginning  to  undercut  these 
prices;  a 12K  RAM  card  is,  at  this  writing,  being  offered 
for  the  same  $235  price.  This  same  trend  has  occurred 
with  respect  to  other  systems,  and  should  become  even 
more  pronounced  as  more  small  manufacturers  begin  to 
make  H8  boards  available. 

HARDWARE 

The  H8,  of  course,  uses  the  8080A  CPU.  "Newer" 
microprocessors,  such  as  the  280,  are  available,  and 
some  commentators  have  questioned  Heath's  use  of 
the  "older"  8080A. 

Rather  than  depating  the  merits  of  one  CPU  versus 
another,  l will  simply  point  out  that  these  newer  CPUs 
probably  will  be  made  available  configured  for  the  H8 
bus.  Indeed,  one  supplier  already  offers  the  Z80  on  a 
card  for  the  H8. 

Heath’s  circuit  boards  are  not  particularly  dense.  As 
with  the  12K  RAM  board  already  on  the  market,  we  can 
expect  Heath  and/or  others  to  make  better  use  of  the 
space  available  on  each  circuit  card. 

RAM  address  assignments,  and  most  I/O  options,  are 
selected  by  jumpers  rather  than  switches  on  the  H8  and 
H9  cards.  Although  this  may  be  less  convenient,  it  is 
less  expensive.  As  a practical  matter,  most  users  will 
not  be  changing  these  jumpers  very  often  if  at  all.  I feel 
that  Heath  made  the  right  compromise  here  between 
cost  and  convenience.  Why  pay  for  features  you’re 
unlikely  to  use? 

One  area  where  Heath  may  have  compromises  incor- 
rectly is  in  the  front  panel  knobs  for  the  H8  and  H9.  The 
knobs  are  blank,  and  the  builder  has  to  attach  pregummed 
paper  labels  to  them.  While  probably  less  expensive 
than  supplying  knobs  which  are  already  marked,  this  ap- 
proach results  in  a less  professional  appearance. 

One  minor  annoyance  when  using  the  Heath-recom- 


mended cassette  recorder  is  that  the  remote  motor  con- 
trol cable  from  the  H8  has  to  be  disconnected  to  allow 
the  cassette  to  be  rewound.  Upon  completion  of  a load 
or  dump,  the  H8  software  automatically  turns  the  re- 
corder motor  off.  This  can  be  remedied  by  modifying  the 
recorder  or  cable  to  install  an  override  switch.  Another 
solution,  and  the  one  I use  when  running  in  BASIC,  is  to 
type  in  the  VERIFY  command  from  the  terminal.  This  re- 
activates the  recorder  without  destroying  the  program 
and  allows  the  tape  to  be  rewound. 


All  Heathkit  software  employs 
“command  completion  ” This  feature 
examines  each  character  as  it  is 
typed  on  the  console  keyboard.  When 
sufficient  information  is  received 
. . . the  command  is  . . . completed. 


The  connecting  cable  between  the  H8  and  H9  is,  if 
assembled  per  the  Heath  manual,  only  A feet  long,  I 
haven't  tried  operating  with  a longer  one,  but  at  the 
H8/H9  600  baud  interface  standard  a lengthier  cable 
would  seem  to  be  feasible. 


SOFTWARE 

Heathkit  supplies  without  charge  a complete  soft- 
ware package  with  the  H8,  This  package  consists  of  the 
"PAM-8"  panel  monitor,  the  "BUG-8"  console  debugger, 
the  "TED-8"  text  editor,  the  "HASK-8"  assembly,  and 
the  Benton  Harbor  BASIC,  Extended  Benton  Harbor 
BASIC  is  also  available  at  a cost  of  $10,  This  software 
was  developed  for  Heath  by  the  Wintek  Corporation. 

All  Heath  software  products  which  use  a console  ter- 
minal include  a console  terminal  driver  module  which  is 
located  in  RAM  beginning  at  040  100  octal.  Similarly,  all 
tape  handling  is  accomplished  through  a common  tape 
handling  package.  Figures  2 and  3 show  the  memory 
and  I/O  maps  for  the  H8. 

All  Heath  software  is  supplied  on  distribution  tapes. 
Each  item  of  software  can  be  user-configured  and  then 
dumped,  as  configured,  to  a tape  which  should  be  used 
on  a day-to-day  basis. 
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Figure  2.  A map  of  the  H8  memory.  The  high  memory 
limit  may  be  user-configured  to  coincide  with  the  upper 
end  of  installed  RAM,  or  may  be  set  lower  to  reserve 
RAM  for  user-specified  applications. 


JUNE  T 978 


INTERFACE  AGE  135 


Port  Address 

377i’ 

374. 

RESERVED 

37  a . 

CONSOLE  CONTROL 

372* 

CONSOLE  DATA 

371 . 

LOAD  & DUMP  CONTROL 

370. 

LOAD  &,  DUMP  DATA 

367 1- 

362* 

RESERVED 

361. 

front  panel  segment  select 

360i 

FRONT  PANEL  DIGIT  SELECT. 
KEYPAD  X COMMANDS 

357r 

RESERVED 

300. 

277.- 

USER 

available 

000  i 

Figure  3.  The  H8  I/O  port  map.  Ports  000  through  277 
(octal)  may  be  utilized  by  the  user  as  desired. 

When  a master  tape  is  loaded,  the  user  can  configure 
the  software  as  follows: 


1.  Determine  whether  or  not  a new  line  is  automatic- 
ally to  be  generated  when  the  print  head  or  cursor 
moves  past  the  last  column  of  the  terminal, 

2.  Determine  what  character  (normally  CONTROL  H, 
00008  decimal)  generates  a backspace. 

3.  Determine  the  width  of  the  console  terminal  as 
seen  by  the  software,  e.g,,  the  maximum  number  of 
characters  per  line, 

4.  Set  the  high  memory  limit.  This  enables  the  user  to 
reserve  a portion  of  high  memory  which  won't  be 
used  by  the  software.  When  you  install  additional 
memory  in  the  H8f  be  sure  to  reconfigure  your  soft- 
ware tapes! 

5.  Determine  whether  or  not  the  software  should  in- 
put and  output  lower  case  letters,  e.g.,  configuring 
the  only  software  to  work  with  upper/lower  case  or 
upper  case  only  terminals, 

6.  Set  the  number  of  nulls  which  are  to  be  inserted 
by  the  software  following  a carriage  return.  Slow 
terminals  may  require  several  pad  characters;  video 
terminals  and  many  teleprinters  will  require  none, 

7.  Determine  what  character  (normally  127  decimal) 
generates  a RUBOUT, 

Following  configuration,  a memory  image  dump  to 
tape  of  the  configured  product  can  be  made  under  ter- 
minal control.  Software  patches  are  readily  inserted  by 
loading  a configured  or  master  tape,  altering  memory 
contents  through  the  H8  front  panel  monitor,  and  then 
dumping  the  memory  image  containing  the  patches  on- 
to a new  tape.  Heath  supplies  patches  for  using  an  ASR 
console  as  the  main  load/dump  port  and  using  a 
110-baud  console  terminal  such  as  a teleprinter  (which 
requires  an  extra  stop  bit  on  the  ASCII  character  sent  by 
the  H8). 

All  Heathkit  software  employs  “command  comple- 
tion^ This  feature  examines  each  character  as  it  is 
typed  on  the  console  keyboard.  When  sufficient  infor- 
mation is  received  to  uniquely  identify  one  particular 
command,  the  command  is  automatically  completed. 
For  example,  in  BASIC,  the  letters  LOA  are  sufficient  to 
uniquely  identify  the  command  LOAD,  and  after  the  A is 
typed,  BASIC  supplies  the  letter  D and  a trailing  space. 
This  is  a fine  feature  for  the  beginner  and  also  for  some- 
one who  is  intimately  familiar  with  all  the  commands. 
For  those  people,  this  feature  saves  time.  However, 
everyone  else  winds  up  losing  time  typing  backspaces 
to  correct  such  statements  as  LOAD  D,  Heath  does  not 
anticipate  issuing  patches  to  disable  this  feature 


because  it  is  so  embedded  in  the  software. 

The  PAM-8  panel  monitor  permanently  resides  in 
ROM  located  in  the  lower  1024  bytes  of  memory  (000  00 
to  004  000  octal).  It  also  uses  the  first  64  bytes  of  RAM 
(040  000  to  040  100  octal).  The  H8  front  panel  is  assigned 
I/O  ports  360  and  361.  PAM-8  contains  the  fundamental 
tape  loading  routines  which  are  used  to  load  all  other 
software.  The  software  manual  includes  a full  listing  of 
the  source  code  for  the  panel  monitor  and  also  the  con- 
sole driver 

Upon  power-up:  PAM-8  automatically  determines  the 
upper  limit  of  continuous  RAM  (without  destroying 
memory  contents)  and  passes  control  to  the  front  panel, 
A program  can  then  be  loaded  from  tape  by  pressing  the 
LOAD  key  on  the  front  panel  keyboard.  When  a success- 
ful load  is  completed,  a short  beep  will  sound.  Program 
execution  then  occurs  upon  pressing  the  GO  key. 

The  BUG-8  console  debugger  allows  the  user  to  write, 
load,  execute  and  debug  machine  language  programs  in 
the  H8  in  octal,  decimal  or  ASCII  format  working 
through  a separate  keyboard/CRT  console  terminal.  The 
contents  of  memory  locations  and  the  CPU  registers 
can  be  examined  and  altered,  break  points  can  be  set 
and  cleared,  programs  can  be  executed  (in  single  steps 
if  desired),  and  programs  can  be  loaded  from  and 
dumped  onto  magnetic  or  paper  tape.  The  BUG-8 
resides  in  3K  of  RAM,  starting  at  040  100  octal.  The 
breakpointing  feature  allows  the  user  to  execute  several 
instructions  in  a program  and  then  return  control  to  the 
console  debugger  for  analysis  and/or  modification. 

The  TED-8  text  editor  is  designed  primarily  to  prepare 
source  code  for  use  by  the  H ASL-8  assembler.  However, 
it  can  also  be  used  to  prepare  and  edit  any  textual  mater- 
ial such  as  reports  and  manuscripts.  The  TED-8  requires 
approximately  4K  of  RAM  plus  200  additional  bytes  of 
working  space.  An  H8  with  8K  of  RAM  therefore  has 
room  for  approximately  300  lines  of  a well-documented 
program  or  approximately  175  lines  of  solid  text.  A com- 
pression technique  is  used  to  reduce  the  amount  of  buf- 
fer used  by  blanks. 

The  text  editor  does  not  appear  to  have  the  capability 
of  processing  text  in  upper  and  lower  case  simultane- 
ously. When  used  with  the  H8  terminal,  this  is  not  a defi- 
ciency since  the  H9  operates  in  upper  case  only.  How- 
ever, users  with  U/L  case  terminals  cannot  use  the 
TED-8  as  supplied  for  report  writing  and  word  process- 
ing, Hopefully,  Heath  will  remedy  this  deficiency  in  the 
future. 

The  HASL-8  (what  a name!)  two-pass  assembler  runs 
in  approximatley  8 K of  RAM.  It  assembles  the  source 
listings  generated  by  the  TED-8  text  editor;  however,  the 
text  editor  and  assembler  are  not  linked  together,  and 
(unlike  the  case  with  the  H 1 1 software)  no  tinking  pro- 
gram is  supplied.  Therefore,  the  programmer  must  often 
go  back  and  forth  from  one  to  the  other,  which  is  time- 
consuming  and  can  be  annoying, 

Benton  Harbor  BASIC,  and  Extended  Benton  Harbor 
BASIC,  are  interpreters  requiring  8K  and  12K  of  RAM 
respectively.  Both  BASICs  accept  real  and  integer  num- 
bers and  also  recognize  exponential  notation.  Integers 
must  lie  in  the  range  of  0 to  65535;  real  numbers  must  lie 
in  the  range  of  approximately  10 3a  to  10  + aT.  Both 
BASICs  are  internally  floating  point  with  approximately 
6,9  digits  of  accuracy.  Printout  is  in  decimal  form  if  the 
number  lies  in  the  range  0,1  to  999999;  otherwise  the  ex- 
ponential form  is  used.  Truncation  to  six  places  will  oc- 
cur if  necessary,  Numbers  may  be  positive  or  negative. 
Multiple  statements  are  allowed  on  one  line. 

Both  BASICs  include  a “command  mode”  of  opera- 
tion. This  allows  entering  statements  without  line 
numbers,  which  are  executed  immediately  upon  receipt 
of  a carriage  return.  The  command  mode  allows  the  H8 
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CIRCLE  INQUIRY  NO.  59 

to  be  used  as  a calculator  and  provides  a simple  way  to 
test  and  debug  programs. 

Extended  Benton  Harbor  BASIC  has  a number  of  addi- 
tional features: 

•FasterOpe  ration 

'Character string  manipulation 

•Subscribed  variables  and  subscripted  string  variables 

•Exponentiation 

•Automaticgeneration  of  program  line  numbers 
•Single-command  deletion  of  blocks  of  lines  of  pro- 
gram statements 

•Selective  clearing  of  named  variables,  arrays  or  user- 
defined  functions 

•Turning  the  hardware  clock  on  and  off  (to  increase 
execution  speed  approximately  1 1 %) 

•Controlling  the  size  of  a printzone 
•Controlling  the  front  panel  (LED  display) 

•Setting  up  a GOSUB  routine  which  is  automatically 
entered  upon  typing  CONTROL-B  on  the  terminal 
•Display  of  amount  of  free  memory  and  the  amount  of 
memory  used  for  text,  variables  and  arrays,  FOR 
loops,  GOSUBs,  STRINGS,  and  working  space 
•Listing of  oneoraspecificgroupof  program  lines 
•Delaying  program  execution  for  a specified  length  of 
time 

•Returning  the  maximum  or  minimum  value  of  a 
series  of  expressions 
•Returning  the  tangent  of  an  argument. 

Extended  Benton  Harbor  BASIC  also  generates  more  ex- 
plicit error  statements  and  additional  error  statements 
pertaining  to  its  unique  features. 

A new  version  of  Extended  B.H.  BASIC,  which  should 
be  available  by  the  time  you  read  this,  will  include  GET, 
PUT,  FLOAD  and  FDUMP  commands.  This  version  will 
allow  the  use  of  separate  data  files,  a most  desirable 
feature. 


Both  BASICS  monitor  user  spelling.  As  a command  is 
typed,  invalid  letter  combinations  are  rejected  and  a ter- 
minal bell  is  rung. 

Although  some  B.H.  BASIC  commands  are  a bit  differ- 
ent from  most  other  BASICS,  with  a little  practice  these 
can  be  anticipated  when  entering  programs  written  on 
another  machine.  The  difference  I’ve  encountered  most 
often  is  with  the  INPUT  statement;  a response  to  a string 
INPUT  must  be  enclosed  in  quotes.  Extended  B.H. 
BASIC  offers  a LINE  INPUT  statement  which  doesn't  re- 
quirethis. 

Heath’s  BASICS  are  not  the  fastest  interpreters  on  the 
market,  but  their  speed  should  be  sufficient  for  most  ap- 
plications. Nor  are  they  compatible  with  other  BASICS, 
because  they  employ  the  PAM-8  monitor  subroutines. 

Heath  supplies  an  extensive  software  reference 
manual  in  a looseleaf  binder.  The  binder  is  large  enough 
to  insert  the  operating  manuals  for  the  H8  and  H9  as 
well,  thus  creating  a single  notebook  containing  all  the 
reference  materials  you  are  likely  to  need. 

Separate  sections  are  included  in  the  software  refer- 
ence manual  for  the  PAM -8,  BUG-8,  TED-8,  HASL-8,  and 
BASIC.  Individual  tables  of  contents  and  indexes  ac- 
company each  section. 

The  BASIC  section  of  the  manual  divides  statements 
into  three  types  — those  valid  only  in  the  command 
mode  (LOAD,  DUMP,  RUN,  etc  );  those  valid  in  either  the 
command  or  the  program  mode  (CLEAR,  DIM,  FOR/NEXT, 
GOSUB/RETURN,  GOTO,  POKE,  etc);  and  those  valid  on- 
ly in  the  program  mode  (DATA,  INPUT,  etc.).  Predefined 
functions  (I NT,  PEEK,  RND,  etc.)  are  described  separate- 
ly. An  appendix  briefly  summarizes  each  statement  and 
function. 

The  statements  and  functions  are  organized  alphabet- 
ically in  the  subsections  and  the  appendix,  but  in  both 
cases  the  breakdown  is  into  the  three  different  types  of 
statements  and  then  functions.  The  only  complete 
alphabetical  listing  of  all  statements  and  functions 
together  is  contained  in  the  index.  As  a result,  working 
with  the  statement  POKE  and  the  function  PEEK,  for  ex- 
ample, requires  flipping  back  and  forth  between  a 
number  of  different  pages. 

The  software  reference  manual  is  intended  to  be  just 
that.  Examples  are  included,  as  are  cross-references  to 
related  instructions.  However,  as  the  manual's  introduc- 
tion makes  clear,  it  is  not  designed  to  teach  you  pro- 
gramming. Heathkit  has  an  excellent  series  of  continu- 
ing education  courses  available;  as  of  this  writing,  they 
include  one  on  BASIC  programming.  You  should  be  pre- 
pared to  look  there,  or  to  the  multitude  of  books  and 
magazines  published  by  others  in  the  microcomputer 
field,  to  learn  computer  programming.  However,  the 
software  reference  manual  does  an  excellent  job  of 
fulfilling  the  purpose  for  which  it  was  designed. 

Overall,  the  Heath  software  provided  with  the  H8  is 
well-suited  to  the  needs  of  the  user.  Like  the  50-line  bus. 
the  H8  software  is  unique  to  Heath  — it  cannot  be  used 
with  other  systems  and  the  H8  cannot  use  software  de- 
signed for  those  systems.  Thus,  software  support  for 
the  H8  is  just  as  critical  as  the  hardware  support  factor 
described  earlier.  However,  my  conclusion  here  is  the 
same  as  before  — the  current  level  of  software  support 
isexcellent,  and  should  continue  to  be  so. 

BUILDING  THE  H8 

Building  the  H8  is  certainly  not  an  overnight  project, 
nor  should  it  be  undertaken  by  a first-time  kit  builder 
without  some  supervision  and  assistance  being  avail- 
able. On  the  other  hand,  anyone  who  has  (or  is  willing  to 
acquire)  the  ability  to  solder  correctly  and  who  approach- 
es the  task  with  normal  amounts  of  patience  and  atten- 
tion to  detail  can  expect  to  successfully  complete  the 
kit. 
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Building  the  basic  H8  took  approximately  14V2  hours. 
Of  that  time,  approximately  two  hours  were  spent  in 
checking  parts  against  parts  lists  and  performing  the 
prescribed  tests  of  completed  subassemblies.  Building 
each  8K  RAM  board  took  two  hours,  including  the  time 
required  for  parts  list  checks  and  board  checkout.  The 
serial  I/O  and  cassette  interface  board  required  approx* 
innately  6Vz  hours  to  complete,  including  one-half  hour 
spend  In  checking  parts  and  testing  and  aligning  the  cir- 
cuit. The  complete  computer,  including  24K  RAM  and 
the  serial  I/O  and  cassette  interface,  therefore  required 
approximately  27  hours  to  assemble.  To  borrow  a phrase 
from  the  car  ads,  your  assembly  time  may  vary  based 
upon  your  level  of  experience. 

The  most  important  investment  you  can  make  to 
assure  success  in  constructing  the  H8  — and  the  H9 
also  — is  a good  soldering  iron,  complete  with  a stand 
which  includes  a cleaning  sponge , Every  ten  connec- 
tions or  less,  be  sure  and  clean  the  iron  tip  — and  make 
this  a habit  which  you  follow  rigorously,  if  you  don  t do 
this,  you'll  face  the  exasperating  task  of  locating  and 
resoldering  cold  solder  joints  caused  by  flux  buildup  on 
the  iron  tip.  One  bad  connection  can  cause  a byte  of 
RAM  to  function  improperly,  and  the  problem  may  only 
surface  when  a program  is  running  at  full  CPU  speed. 

You  should  build  the  basic  H8  first,  memory  boards 
(or  at  least  one)  next,  and  then  the  interface  board(s). 
The  checkout  procedures  for  each  assume  they’ve  been 
built  In  this  order.  If  you  are  also  building  an  H9f  it 
should  be  constructed  before  the  H8  serial  board, 

A 65-page  assembly  manual  is  included  with  the  basic 
H8:  separate  assembly  manuals  cover  the  RAM  and  I/O 
boards.  In  typical  Heathkit  fashion,  the  manuals  are 
comprehensive  and  clear.  Parts  are  unpacked  from 
separate  packages  only  as  needed,  and  parts  lists  are 
supplied  at  the  beginning  of  each  section  of  assembly. 
Pictorial  layouts,  schematic  diagrams  and  X-ray  views 
are  provided,  either  in  the  manuals  or  separately.  Not  a 
single  part  was  missing  from  any  of  the  H8,  H9  or  acces- 
sory board  packages  — a remarkable  record. 

The  H8  chassis  and  motherboard  are  assembled  first. 
The  motherboard  includes  connectors  for  all  ten  posi- 
tions on  the  bus.  Each  50-pin  position  consists  of  two 
25-pin  male  plugs.  The  Heath-recommended  procedure, 
which  should  be  followed  here  and  throughout  the  kit 
when  installing  all  plugs,  1C  sockets  and  connectors,  is 
to  solder  one  or  two  pins  at  each  end  and  then  recheck 
the  plug  to  be  sure  itfs  tight  against  the  board  and  per- 
pendicular to  it.  It  is  important  to  rigorously  follow  this 
procedure  — unsoldering  a 25-pin  plug  to  realign  it  is,  at 
best,  something  to  avoid l 

As  the  chassis  is  constructed,  the  power  supply  is 
assembled  at  the  same  time.  Power  supply  components 
not  mounted  on  the  chassis  are  contained  on  the  mother- 
board. 

The  left  and  right  cabinet  side  panels  are  black  plastic. 
These  should  be  handled  with  care,  as  scratching  them 
will  remove  the  black  finish.  They  are  mounted  via  re- 
taining nuts  pushed  into  holes  in  the  panels.  Some  nuts 
are  mounted  flush;  others  are  mounted  (using  a washer 
as  a guide)  extending  slightly  above  the  panel  surface.  If 
the  retaining  nuts  are  not  installed  precisely  as  directed, 
the  panels  cannot  be  properly  mounted, 

The  next  step  is  assembling  the  front  panel  circuit 
board.  When  installing  transistors  and  LEDsr  take  care 
to  install  each  lead  in  the  correct  hole.  Most  (but  not  all) 
transistors  have  the  emitter,  base  and  collector  leads 
marked  on  the  body.  Check  that  the  flat  edge  of  each 
transistor  and  LED  lamp  corresponds  with  the  outline 
screened  on  thecircuit  board. 

Disk  capacitors  should  be  prepared  before  inserting 
them  into  a board.  The  leads  should  be  cleaned  of  in- 


S-100  BITS  Needs? 

Computer  Enterprises  Fills 
Them  Quickly,  Inexpensively 
And  Of  Course,  Courteously. 

* Main  Frames  * Disk  Systems 
* Memory  Boards  * Interface  Boards 


Credit  Cash 

Card  Discount 
Price  Price 

Dynabyte  SBOns  1 6K  RAM 

(assembled.) S520  *600. 

Dynabyte  Naked  Terminal 

(assembled) $325.  *31 8. 

Cromemco  380ns  16K  RAM  Kit $464,  *446. 

Cromemco  BytesaverKit $136,  *131. 

Cromemco  Z-2  Computer  Kit $557,  *536, 

Cromemeo  Z-3D  Computer  Kit $1399,  *1346. 

IMHAI PCS-80/1S  Kit $731.  *703. 

IMHAI PID  0-6  Kit _ $155.  *149. 

IMHAI  MIO  Kit  ... $106.  *160. 

IMHAI  8080  Kit  with  33-slot  M.B.  $593.  *870. 

IMSAI VIO-C  Kit ...... $£97.  *386. 

Trace  16K  Static  HAM  (assembled 

on  38K  board)  $529.  *809. 

Trace  33K  Static  RAM  (assembled)  $883.  *849. 

Trace  16K  RAM  Expansion  $441.  *424, 

North  Star  M icr 0 Disk  System  Kit , $6S3 . *699. 

North  Star  MDB  Second  drive  Kit  . . $395,  *380. 

N orth  Star  Ho  rlzon  1 Computer  Kit  $14 97 , *1439 . 

North  Star  Horizon  Second  Drive  . $395.  *380. 

North  Star  Horizon  1 (assembled) , S1777.  *1709. 

TDD  ZFII  (assembled)  . . . . $183,  *176- 

TDL  D-32  HAM  (assembled) $769.  *739. 

TDL  Software  Package  A (for 

North  Star  disk)  $228.  *219. 

Lear  Biegler  ADM-3A  Kit write  or  call  for  prices 

Seals  Electronics  8K  380NS  HAM 

(assembled)  $187.  *180. 

George  Risk  Model  786  ASC II 

keyboardKit  $60.  *88. 

George  Risk  Model  766  ASC  H 

keyboard  (assembled) $71.  *68. 

Metal  Cabinet  for  Model  786 
keyboard $28,  *27, 


Shipping  charges:  810  per  CPU  on  larger  unite:  SA.50  per  kit.  &Z.00  min.  per 
order. 

Delivery  is  stock  to  30  days  on  roost  items.  Shipment  Is  immediate  for  pay 
• merit  by  cashier^  check,  money  order  or  charge  card  Ah  □ w 3 weeks  for 

personal  eh  ecfcs  to  clear,  N Y State  resident  add  approp.  Baled  tax.  Avail  - 

■ abii  Lty,  prices  and  specs  may  change  without  nottpe. 

Write  or  Call 

■ computer 

■ emerpri/G/ “ 

P.O.Box  71 

Fayetteville,  N.Y,  13066 
Phone  (315)  637-6808  Today! 

Operating.  Hours: 

M-W10-SE.B.T. 
m Th-FlO  9EB.T. 

Closed  Sat.  & Sun, 
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sulation  with  a needle-nose  pliers;  failure  to  do  so  can 
resu  lt  in  poor  (or  no)  solder  connections. 

When  installing  the  16  push  button  switches,  follow  a 
procedure  similar  to  that  used  with  plugs  and  sockets 
— position  the  switch  firmly  against  the  board,  solder 
the  two  pins,  and  then  recheck  the  alignment  and  resold- 
er the  pins  if  necessary.  After  all  switches  are  mounted, 
knobs  are  installed.  Then,  pregummed  paper  labels  are 
installed  on  the  knobs.  Do  not  attempt  to  remove  a label 
which  has  been  installed  on  the  wrong  knobs;  instead, 
move  the  knob  itself  to  the  correct  position.  While 
tedious,  care  taken  here  in  aligning  the  switches  and  in- 
stalling the  labels  will  pay  off  in  a professional  ap- 
pearance. 

Your  first  exposure  to  preparing  cables  and  connec- 
tors comes  at  this  point.  Before  soldering  the  spring 
connectors  to  the  cable  wires,  analyze  which  way  — fac- 
ing up  or  down  — the  connectors  should  be  installed. 
This  is  best  done  by  matching  the  cable  against  the  con- 
nector shell  with  the  right  color  wire  at  the  correspond- 
ing end  of  the  shell.  Spring  connectors  are  then  sold- 
ered on  so  that  their  fiat  edges  will  be  on  the  bottom 
(hole)  side  of  the  connector  shell  when  inserted,  A large 
heat  sink  or  a set  of  spring  loaded  pliers  is  very  helpful 
in  holding  cable  wires  while  soldering  on  the  connec- 
tors. Apply  solder  very  sparingly  — avoid  getting  solder 
in  the  tab  or  on  the  spring  portion  of  a connector.  If  you 
are  building  the  H9  also,  refer  to  the  instructions  on 
page  13  of  the  H9  manual  for  a better  description  of  the 
proper  installation  procedure  and  also  for  a description 
of  how  to  remove  connectors  from  the  shell  after  they  are 
inserted.  If  you  are  building  the  serial  I/O  board,  look  also 
at  page  21  of  its  manual,  tt  may  be  easier  to  hold  every- 
thing steady  if  you  insert  each  wire  of  a cable  in  the  com 
nector  shell  after  its  spring  connector  is  attached, 
rather  than  soldering  all  spring  connectors  on  at  once. 

When  installing  the  7-segment  LED  sockets,  and  later 
the  LEDs  themselves,  take  some  time  to  insure  that  all 
nine  are  aligned  parallel.  As  with  the  front  panel  switches, 
this  will  enhancethe  appearance  of  thecompleted  unit. 

When  installing  ICs,  carefully  follow  the  procedure 
giving  for  handling  the  MOS  ones.  Read  the  instructions 
all  the  way  through  first  and  make  sure  you  understand 
them;  failure  to  follow  them  can  cause  destruction  of 
the  1C  through  static  electricity. 

The  CPU  board  is  supplied  fully  assembled  and  tested. 
All  that  needs  to  be  done  is  to  install  it  and  perform  the 
initial  checkout. 

Final  assembly  consists  of  installing  the  front  panel 
and  some  support  brackets.  I suggest  installing  the  dis- 
play window,  and  perhaps  the  entire  front  panel,  later, 
after  checkout  of  the  H8  with  a RAM  board  Installed. 
This  will  save  removing  the  panel  if  any  components 
need  to  be  replaced  or  wiring  errors  corrected  on  the 
face  of  the  front  panel  circuit  board.  Saving  the  window 
until  after  the  panel  is  installed  also  avoids  getting 
fingerprints  on  the  back  of  it  in  the  process. 

The  last  step  in  the  assembly  manual  refers  you  to  the 
HS  operating  manual  for  the  initial  test  routine.  The  test 
routine  didn’t  work  — in  fact,  nothing  did!  I took  the  kit 
back  to  the  local  Heathkit  store;  five  days  and  one  red 
face  (mine)  later  I picked  it  up.  One  1C  was  bad  and  one 
LED  socket  was  intermittent;  this  saved  me  any  service 
charge.  However,  the  main  problem  was  what  is  euphe- 
mistically called  "operator  error."  Had  I analyzed  the 
test  routine  carefuly,  I would  have  seen  that  it  involves 
loading  data  into  memory  locations.  In  other  words,  the 
routine  can’t  be  performed  without  RAM  installed!  Once 
a RAM  board  was  built  and  inserted,  everything  was  fine. 

The  end  result  of  the  Initial  test  routine  is  a series  of 
characters  on  the  nine  display  LEDs.  With  a little  imagi- 
nation, the  message  is  "YOUR  H8  IS  UP  AND  RUNNING 


(beep  beep).  I won't  tell  you  how  long  I let  this  message 
repeat  itself,  or  the  reactions  of  other  members  of  my 
household  to  this  end  result  of  the  hours  I had  spent 
locked  away  in  my  workroom! 

H8  ACCESSORY  CARDS 

As  1 haven’t  built  the  parallel  I/O  board,  1 will  only 
discuss  construction  of  the  RAM  and  serial  I/O  and  cas- 
sette interface  boards. 

H8  RAM  BOARD 

Assembling  this  board  is  really  nothing  more  than  in- 
stalling 1C  sockets,  bypass  capacitors,  sockets  connec- 
ting the  board  with  the  H8  motherboard,  and  jumpers 
and  miscellaneous  components  in  that  order. 

When  installing  sockets  connecting  the  board  with 
the  motherboard,  follow  the  same  procedure  as  with 
other  sockets  — solder  the  pins  at  each  end,  check 
alignment,  and  only  then  solder  the  rest. 

The  basic  board  comes  with  ICs  and  sockets  for  4K  of 
RAM.  Another  4K  (ICs  and  sockets),  available  as  an  ac- 
cessory kit,  may  be  installed  initialy  or  later.  The  instruc- 
tions for  the  board  and  the  accessory  kit  are  coor- 
dinated to  cover  either  alternative. 

If  the  board  is  your  first  memory  board,  it  is  assigned 
an  address  of  8K  by  a jumper.  Otherwise,  assignment  is 


PHOTO  10  Underside  view  of  the  H9.  Keyboard  is  at 
left,  TPU  board  is  at  center  top;  RAM  and  counter  board 
is  below  it.  Character  generator  board  is  at  bottom  right. 

at  56K,  The  manual  then  directs  you  to  the  8K  address 
memory  test  routine  in  the  H8  operation  manual  or  the 
56 K address  test  routine  in  the  board  manual  itself.  If 
you  follow  the  board  manual  test  routine,  memory  is 
then  reassigned  to  the  appropriate  address.  Since 
memory  must  be  continuous  from  8K  up,  only  one  4K 
board  can  be  installed,  and  it  must  be  located  at  the 
high  end  of  continuous  memory. 

H8  SERIAL  I/O  AND  CASSETTE 
INTERFACE  BOARD 

By  this  time,  you'll  be  an  old  hand  at  assembling  H8 
cards.  I do  suggest  that  you  annotate  the  manual,  either 
at  the  beginning  or  on  the  appropriate  pages,  as  to 
which  jumper  options  (audio  output  level,  serial  and 
tape  receive  and  transmit  baud  rates,  one  or  two  tape 
recorders,  and  El  A/TTY  type  signals)  you  have  selected. 

The  board  includes  a logic  probe  circuit  for  adjusting 
the  PLL  and  space  detector.  The  logic  probe  LED  can 
later  be  used  (with  the  H8  top  removed)  for  monitoring 
tape  input  data.  I found  the  PLL  adjustment,  which  is  ac- 
complished by  rotating  the  potentiometer  until  the  LED 
completely  stops  flickering,  to  be  difficult.  It  requires  a 
very  fine  hand  on  the  screwdriver!  You  might  try  rotating 
the  pot  several  times  to  free  up  its  movement  if  you  have 
the  same  problem. 
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After  finding  the  proper  settings  of  the  volume  and 
tone  controls  on  the  cassette  recorder,  you  should  mark 
those  settings  on  the  controls*  It's  easy  to  disturb  the 
settings  in  the  process  of  connecting  and  disconnect* 
mg  the  motor  control  line  from  the  recorder* 

If  you  build  this  card  before  your  terminal  is  ready, 
remember  to  go  back  and  perform  the  ‘‘terminal  test’1  in 
the  checkout  section  of  the  board  assembly  manual 
later  on. 

BUILDING  THE  H9 

Assembling  the  H9  took  a total  of  27  hours,  the  same 


PHOTO  11  The  H9  with  underside  boards  removed  to 
show  mounting  pins*  These  pass  through  to  wiring  har- 
nesses atop  the  chassis* 


PHOTO  12  Rear  top  view  of  the  H9.  I/O  board  is  at  left; 
video  board  is  at  right.  Controls  for  focus,  brightness 
and  height  are  visible  at  the  top  of  the  video  board. 


Its  accessory  cards.  The  H9  seemed  more  involved,  per- 
haps because  there  is  no  finished  cabinet  until  the  end! 
On  reflection,  however,  building  the  H9  is  just  as  straight- 
forward. and  no  more  difficult,  than  building  the  H8. 

The  140-page  assembly  manual  is  accompanied  by  a 
multitude  of  separate  sheets  of  pictorials,  X-ray  views, 
schematics,  etc.  My  guess  is  that  this  manual  was 
prepared  after  the  one  for  the  H8;  it  has  better  instruc- 
tions and  pictorials  for  such  things  as  assembly  of 
cable  connectors.  The  H9  kit  also  includes  a plastic 
magnifying  glass  for  finding  solder  bridges,  and  a better 
1C  puller.  If  you’re  building  the  H8  and  H9,  you  should 
use  these  items  for  both  kits. 

The  H9  contains  separate  circuit  boards  for  the  power 
supply,  character  generator,  video  circuit,  keyboard, 
RAM  and  counter,  t/O  interface  and  the  timing  and  pro- 


cessing unit.  The  RAM  and  counter,  TPU  and  character 
generator  boards  are  mounted  underneath  the  chassis 
(Photo  10)*  These  boards  plug  onto  connectors  which 
pass  through  the  chassis  (Photo  11)  and  mate  with 
sockets  on  the  main  wiring  harnesses.  The  power  sup- 
ply, video  and  I/O  boards  mount  above  the  chassis 
behind  the  CRT  (Photo  12). 

In  assembling  the  chassis,  follow  the  same  precau- 
tions as  with  the  H8  regarding  the  black  plastic  side 
panels.  If  you  liked  preparing  the  H8  cable  connectors, 
you’ll  love  the  H9+s!  Although  considerable  work  is  in- 
volved in  soldering  what  seems  like  an  endless  number 
of  cable  spring  connectors,  the  main  cabling  is  precut 
and  assembled.  This  significantly  reduces  point-to- 
point  wiring,  which  would  have  been  a considerable  task. 

Construction  proceeds  through  the  power  supply  cir- 
cuit board,  character  generator  board,  video  circuit 
board,  keyboard,  RAM/counter  board  and  I/O  circuit 
board.  The  last  board  is  the  TPU,  and  the  fact  that  it  is 
supplied  assembled  and  tested  is  at  that  point  most 
welcome* 

The  H9  keyboard,  like  the  H8  keypad,  is  assembled  by 
installing  switches,  then  blank  knobs,  and  then  pre- 
gummed labels  on  the  knobs*  You  should  follow  the 
same  precautions  as  with  the  H8  regarding  switch  align- 
ment and  label  installation.  I found  a few  of  the  switches 
to  have  high  resistance  or  to  be  intermittent  when  de- 
pressed; these  were  quickly  replaced  by  the  Heath  factory. 

Some  but  not  all  of  the  circuit  boards  in  my  H9  kit 
were  fuily  solder  masked.  The  circuit  board  for  the  key- 
board is  only  etched  on  the  underside.  This  requires  the 
builder  to  install  a number  of  jumpers,  some  of  them 
several  inches  long,  on  top  of  the  board.  This  could  have 
been  eliminated  by  Heath’s  using  a double  sided  circuit 
board  here,  similar  to  many  of  the  other  boards. 

In  checking  out  the  video  circuit  board,  a problem 
developed.  Instead  of  12  lines  of  80  characters  per  the 
test  procedure,  my  display  was  of  12x80  solid  blocks. 
After  recheeking  all  boards  then  installed,  upon  turning 
the  unit  back  on  there  was  no  video  at  all. 

Upon  the  advice  of  local  Heath  personnel,  ! went 
ahead  and  assembled  the  rest  of  the  H9  so  it  could  be 
checked  out  as  a unit.  It  developed  that  the  horizontal 
output  transistor  was  shorted,  and  there  were  two  bad 
ICs  on  the  I/O  board.  However  — red-faced  time  again  — 

I had  installed  two  ICs  loose  and  had  connected  one 
main  harness  wire  to  the  wrong  pin  of  a socket.  After  the 
unit  was  repaired  by  Heath  it  functioned  perfectly. 

After  two  months  of  use,  the  H9  CRT  display  bright- 
ness suddenly  dropped  significantly.  This  was  quickly 
repaired  by  Heath  at  no  charge  to  me.  The  problem  was 
caused  by  a leaky  capacitor  on  the  video  board  which 
resulted  in  low  voltage  on  grid  2 of  the  CRT*  I was  able  to 
have  the  terminal  repaired  while  I waited  at  the  local 
Heath  store  — you  couldn't  ask  for  better  service, 

SUMMARY 

If  you  want  to  build  your  computer  yourself,  in  my  opi- 
nion Heath  must  be  the  standard  against  which  to  meas- 
ure. Although  considerable  time  was  involved,  I found 
assembling  the  H8  and  H9  to  be  straightforward,  rela- 
tively simple  and  really  enjoyable*  After  54  hours  of  work 
and  over  6,000  solder  connections,  I had  a complete,  ful- 
ly operational,  professional-looking  computer  system 
which  l could  say  I built  myself.  (That  impresses  neigh- 
bors no  end;  don't  let  them  know  how  simple  it  really  is 
with  instruction  manuals  of  this  calibre.) 

I am  completely  satisfied,  and  indeed  delighted,  with 
my  H8  system.  It  does  everything  Heath  says  it  will,  and 
does  it  very  well.  Anyone  in  the  market  for  a microcom- 
puter should  give  careful  consideration  to  the  H8;  it  rep- 
resents a very  well  thought  out  approach,  from  begim 
ning  to  end. 


JUNE  1978 


INTERFACE  AGE  141 


A 24-Line  Display 
for  the  Heath  H9 


By  Stephen  L,  Sama 


The  Heath  H9  video  terminal  is  a very  versatile  instru- 
ment with  an  abundance  of  operating  modes  and  inter- 
face features.  However,  many  H9  owners  have  probably 
shared  my  frustration  with  the  rather  limited  12-line  dis- 
play format.  Only  relatively  small  portions  of  a program 
can  be  displayed  for  editing,  and  graphical  outputs  can 
only  be  inspected  with  12  point  resolution.  This  article 
is  intended  to  be  a reference  for  present  and  future 
owners  of  an  H9,  describing  my  conversion  scheme  for 
doubling  the  display  capacity  of  this  terminal. 

At  the  outset  I was  briefly  encouraged  by  the  fact  that 
there  were  provisions  on  the  RAM  and  counter  circuit 
board  of  the  terminal  to  exactly  double  the  display  mem- 
ory size.  I was  hopeful  that  Heath  had  planned  a future 
expansion  to  24-line  format.  However,  on  communica- 
tion with  the  factory  I learned  that  these  extra  RAM  loca- 
tions were  only  remnants  of  an  abandoned  idea  for  a 
two-page  feature. 

As  it  turns  out,  though,  the  convenience  of  these  ex- 
tra RAM  locations  combined  with  the  fact  that  the  H9 


display  is  in  reality  a 24-line  type  with  12  lines  purposely 
blanked,  made  conversion  of  the  terminal  to  24-line  out- 
put a practical  venture. 


THE  CONVERSION 

The  conversion  circuitry  I present  here  turns  the  H9 
terminal  into  a 24  line  by  80  character  format  display  de- 
vice. All  original  features  are  retained,  including  proper 
scrolling,  erasing,  homing,  plot  mode  with  the  first  line 
displayed  8 times,  and  short  form  display  in  four  columns 
of  24  lines  each.  Only  the  appearance  of  the  cursor  was 
significantly  modified.  The  new  cursor  is  an  enhanced 
square  the  size  of  one  character  location.  When  the  cursor 
is  placed  over  a displayed  character,  the  character  is  still 
visible  at  about  twice  the  intensity  of  the  cursor.  All  ori- 
ginal cursor  motions  and  modes  are  preserved. 

For  about  $40  invested  in  parts,  of  which  $30  is  used 
to  buy  two  2114  memory  chips,  a complete  conversion 
can  be  implemented.  Six  standard  TTL  chips  must  also 
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be  added  on  a separate  breadboard  with  most  intercon- 
nections made  to  the  RAM  and  counter  circuit  board.  I 
recommend  mounting  this  board  on  the  keyboard  sup* 
port  brackets  alongside  the  RAM  and  counter  board. 
Layout  and  lead  length  are  not  critical  and  almost  any 
breadboarding  technique  should  work. 

The  following  Is  a listing  of  changes  which  must  be 
made  to  the  H9  PC  boards  themselves.  The  terms  McuiT1 
and  "jump"  are  obvious  in  definition*  "Isolate”  means 
that  a given  point  or  section  of  a chip  must  be  discon- 
nected from  the  circuit  by  tand-cutting,  but  the  original 
continuity  of  all  connections  must  not  otherwise  be 
disturbed.  Designations  are  of  the  form  XYYY-Z  where  X 
is  U for  an  1C  package  and  X is  S for  a PC  board  connec- 
tor* YYY  is  the  package  or  connector  number  and  Z is 
the  corresponding  pin  number.  The  most  significant 
digit  of  YYY  identifies  the  proper  PC  board  in  accord- 
ance with  the  conventions  of  the  Heath  schematics  (Le. 
7 for  the  TPU  board,  5 for  the  RAM  and  counter  board 
and  2 for  the  character  generator  board): 

CHARACTER  GENERATOR  BOARD  MODIFICATIONS 

1.  Cut  S202-3  to  U213-7 
Jump  S202-3  to  U213-6 

2.  Isolate  U222-9,  U222-1 1 
Jump  U222-9  to  U212-6 
Jump  U 222- 11  to  U 21 2-4 

3.  Cut  U219-4  to  U218-5 
Isolate  U221-4,  U 221-5,  U221-6 
Jump  U218-10  to  U219-10 
Jump  U221-2  to  U219-11 
Jump  U221-4  to  U218-5 
Jump  U221-5  to  U219-4 
Jump  U221-6  to  U210-3 

RAM  AND  COUNTER  BOARD  MODIFICATIONS 

1.  Jump  U508-11  to  U520-3 
Jump  U521-2  to  U508-12 
Isolate  S504-7 

2.  Jump  S504-8  to  0504-9,10 
Jump  S501-5  to  11527-11,12 

Figure  1 shows  the  schematic  of  the  required  external 
breadboard.  I recommend  that  a standard  speed  TTL 
device  be  used  for  U1.  The  circuit  should  work  with  any 
speed  version  for  the  remaining  chips.  The  type  and 
tolerance  of  the  .002juf  capacitor  is  not  critical.  With  one 
exception,  all  connections  are  made  to  the  RAM  and 
counter  circuit  board,  l suggest  tapping  power  from  the 
RAM  and  counter  circuit  board  as  well. 

The  major  undertaking  in  this  project  is  that  of  the  22 
interconnection  wires.  Pay  careful  attention  here  to 
avoid  errors  by  using  color  coded  wires,  preferably  from 
ribbon  cable.  I also  advise  preparation  of  your  own  wire- 
run  list  for  both  checkout  and  your  own  future  reference. 
Do  not  forget  to  add  the  two  additional  2114  memory 
chips  and  their  sockets  into  the  vacant  locations  on  the 
RAM  and  counter  PC  board. 

I feel  that  anyone  who  was  successful  in  assembling 
a project  of  the  magnitude  of  the  H9  terminal  kit  should 
have  no  trouble  incorporating  this  24  line  conversion. 
But  I must  emphasize  the  need  for  careful  assembly, 
neatness  (to  make  errors  more  apparent)  and  plenty  of 
circuit  doublechecking  before  turning  the  power  on.  The 
H9  terminal  is  a complex  system.  Trusting  your  trouble- 
shooting skills  instead  of  completely  checking  out  your 
wiring  can  result  in  tremendous  amounts  of  wasted  time. 

Try  the  conversion:  the  added  power  and  convenience 
of  the  expanded  display  is  well  worth  the  effort. I 
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LlWMCSgni  , 3J 
VMIKljl,  1 JJ 

’-'MP4DJhh  ici 
5^14^  ifl  7b  - *n 
■JVT4C15i7U  Str 
bW47.(C151h  IB1.1 

>l%f?40545  5 67 
MM74£(iWl  3 4H 
MM  'J.;.  lij^b  I ? I 

MM)aci6i>i  I !' 
VM7#C  I Mr*  ? 5J 
MM  HC  l&JFa  1 ' 1 
MMJ4CIG4M  1 ill 

MM  74C  I [ib*i  1 fit 


v»  74C 1 7 Hi  I Ft 
MM  74C  r 74A  I 39 
MVHdlMl  I Jf 
MU7aLi27*i  1 7i 
■-IV74CW  1 71 
HWllCMW  1 (.1 
%H!74C3££i*j  19  45 
MM?4L221^J  ? *> 

MU74C<jai8  ** 
VMJiCOOTU  R4 
MM74Cf|OJia  ha 
’-‘M  ?4rrB».U  1 7 ?a 


B4 

nv/iciorri  0a 
5lU74DK#H  3 6D 
MU74CB0M  2 57 
uv'4(?in  19.45 
VWFiaitl  7 16 

4M434C915N  1 }l 
MM  i*C91ifv  4 Ifl 
5tb 

M5*74Cfl2l^  V TU 

vurinmi  uki 

VVIICHM  TJW 
W74(2U?™i  13  0(1 
«.4M7*Cfl?HS  P?«| 


■.  V JiKua  r ?n 
lM.WI  AH  Pi 
(HJflUl  15 
L MjqJh  75 
l HJLJF.I+  ? 5n 
1M3071I  55 

LWJalna  :i!, 
1 U3S10AW  i ?(. 
(MjoaAH  UHl 
LMJOHH  1 Oil 

LM310U 
LUJinra 
,51.]l  3(1 
LM  J 11 H 
iwinm 
UiJlIN 
LM319M 
LMJ18M 
1 M .1 1 H N 
IM.IMIN 
L >,132111  3EMJ 
l M323N  3 1M} 

L W324N  1 65 

LM.IJilA'l  3 011 
L M339*J  vi 
L MJAHhi  3 Rb 
L M-JblP'J  ■ 1H> 
l M3541H  I m 
LU31flai  I 75 
LMrUotl  2 75 
LW3734J  ?95 

LM37M7  100 
LM37  7N  ?U0 
1 W3WKV  I (15 
l TJiJF+O-N  1 os 
LW38nH  1 C15 

L^aaifti  1 75 

L74:iH/7|  1 /!, 


I 15 
70W 
2Q7.I 


2 78 


1 J5 


LINEAR 


LM707H  7J 
LMrulLBi 
L74703CH  4T> 

1417U9CM  4n 
LM?1DCm  60 
UMM  7b 
LM711CH 
LwriigN  >1 

LMFJjQM 

66 

LW7J5CH  750 
LW7?bCN  i(» 

I WJJ.lt  1 a 1 LH1 
L W 7.JJt  r,  , |W 
1 M 1 bfl 

1.M741CH  3'. 

(M741l;»f  J5 

1 M 74 1 L J in 

LM741CN  :iq 

LM747CH  Jil 

1.M74  7CN  jr, 

LM74HC11  ,1IJ 

L7.1J4KN  JJ 

LUlTScCiy  3 on 


1 M?1  1 tH  1 3!„ 

1 M39(Wv  'hL 
L VT'JBl  N j IJti 
I Wjij-'H  J mi 
LB‘3911.94  11,11 

l ^70114%  I Ml 

I M?9 1 7+a  ? rill 

LM*I41A  I J5 
1 M 

L M Jfttl+N  l j6 


L use  7 AH  7b 
LMIflJT,  95 
LMJfiflN  1 25 
IM3114  1 29 


NfesscH  1 n 

N6W10  5 60 

NF5670  500 

Ntbfcbfl  150 
nLUudO  200 
NEfl&DT'Vi  1 75 
NtflSFU  I 59 


LM13KJN  (jii 
(Al  1 3*>4N  1 (■> 

,1  M 1 Jrj-jiv  1 4(1 

l M 1 JO ira  h'i 
iMUUMi  2 2b 
l Ml  358+1  too 

t Mr4iaN  1 jt, 

L 7.1145011  | JO 

L M 1458  h>  69 
LMMDfiN  ^ni 
LWI4B8N  1 rjij 
LM  1 409N  9 'LL 

tWIiflSlI  ^ 

LM1435N  66 

(. 7.1  Ib-StTa  ^ in, 
LM 1 59  iJ  ??& 
tMIBCMjM  ! mo 
HH180B74  ?K| 


LUia?0M  IK 

L 7,3 10 JON  -J  (If, 
LW1S46N  I >R 


l M Jdti  > Ty  > 

( MJ075N  I 76 

LM3KHM  JHI 
(7431487*  2 Ml 

l 7JJ]I1.M«  2 Ml 

L M J4U  tN  Ml 

I FJiJmxH-J  49 

I -Mi.M'HJUJfrJ  HU 

1 V:tao«0Si  ijn 

i 6*  ja  ( in  1 ?b 

(M41KMh  i ?!j 
LM4(M4Ai  .100 
LMfl?!7nC|l  J FhJ 
L M4  ?MIC  Ta  7 00 
1 W465BN  7b 


RCA  ilMEAH  SE  RIES. 


CAJolJ 
CAJ033 
CA;ra:j6 
CAJOM 
i’i9  J1146 
CA3059 
CA30&J 
CA  jown 


UAJOtM 

laJM? 

■CA3C*-3 

C*3tlfl0 

CAJOOfl 

CA.IIJn 

CA3I4LI 

CA.3401 

CA3MKI 


( 35 
1 *1 
3 75 
•125 


2 (10 

2.0U 

1 eo 


MICROPROCESSOR  CRYSTALS 


FREQUENCY 

price 

i o mj 

595 

1 8432  MHj 

9 80 

7 0 MHz 

595 

? 09715?  MH:  1 

8.50 

2,4576  MH: 

8.50 

7 607  MHj 

8,50 

3 DO  MH: 

850 

} ?Q  MH: 

S.50 

1 ?7&S  MH: 

850 

J 675545  MH; 

1 25 

i O'  MHj 

4 95 

J 0 MH? 

4 95 

4 194304  MH: 

4,95 

4 91520  MH; 

4.95 

FOR  PROCESSOR  TECH 

14.318  $4.95 


FREQUENCY 

prre* 

i ij  MH? 

4 95 

5 0688  Uhz 

4 9S 

5 MH? 

4 95 

5 7|4J  Mh? 

4.95 

6 00  MH? 

4 95 

6 144  MH: 

4 95 

6 40  MHz 

4 95 

6 ft  J6  MHf 

4 95 

80  MHj 

4 95 

10  0 MH; 

4 95 

1800  MH: 

4.95 

18437  MH; 

4.95 

20  0 MH? 

4 95 

::  H W MH? 

4 95 

. 7 0 MHj 

4 95 

\i  0 MH; 

4 9&h 

Ls  J MH,- 

4 95 

DIP  SWITCHES 


4 POSITION 

5 POSITION 

6 POSITION 


SI.  50 
1.60 
1.70 


7 POSITION 

8 POSITION 

9 POSITION 
10  POSITION 


1 80 
2.00 
2.25 
2.50 


WIRE  WRAP  CENTER 

HOBBY-WRAP  TOOL-BW-630 

» Battery  OoeraiecH Size  Cl 

• Weighs  0NL*  11  Ounces 

. Wraps  30  AWG  W.pc  oritv 
Standard  DIP  Sockels  i 025  inch) 
Complete  wiin  builMn  m and  sleeve 


$34.95 


WIRE-WRAP  KIT  — WK-2-W 
WRAP  • STRIP  ■ UNWRAP 

■ Tool  ItM  30  AWG  Wue 

* to  ol  50  Fi  Wn.ie  or  BFue  30  AWG  Win 

• 50  pcs  each  i 2 3 * 4 wngltis 
pre- stripped  wire 

St 1.95 


WIRE  WRAP  TOOL  WSU-10 

WRAP  . STMP  . UNWMP  1}.« 


WIRE  WRAP  WIRE  — 30  AWG 

son  si  as  toon n sis  do 

SPECIFY  COLOR  — Wnite  Yellow  fted  Green  Blue  BUcA 


WIRE  DISPENSER  — WD-3C 

* 50  ft  roll  30  AWG  KYNAR  wire  wrap  wife  $3.45  fig. 

Blue  YbOpw- Wile  Rod 


Cuts  wire  lo  desupd  lengtti 

Strips  I 1 ol  insulation  SfKlty 


LIQUID  CRYSTAL  DIGITAL 
CLOCKCALENDAR 


LCD  101  Of  LCD  102 

your  choice 

Clear  desk  aland  tor 


For  Auto,  Home.  OIIicp 
Srtial-  in  size  (2x2 Yj*  Vj! 

Pusr.  Ujiiqh  lof  seconds  leiejse  tor  t)0le 

F-’9(M  rncuM  mi16  eiiTi^p  JM  double 

is  Jed  Idu*  m VELCRO  ihciodM 

5 MODELS  AyftlLA0Lf 

i CD  trJT  ponapia  iti4r>0i  Huns  j 0-1 1 -contained 

bncci-es  7w  tetter  man  j -.fM1 

LCO  'Or  'uns  f»n  1 2 Yo.i  by  stern  ana  i&  baca, 

igM||i(i 


$33.95 .. 
$2.00 


MA1003,  T2V  DC  CLOCK  MODULE 

& 

V 


Qyill  in  X'TAL  C OO  1r  D I led 
Tima  base.  Protected  a pa  inn 
automotive  volt  irenlienr*. 
Automatic  brighinau  con 
Crol  with  0.3"  green  color 
diipley.  Duplay  turnoff 
with  ignition  "OFF" 


Computer  Products 

5351  WEST  144th  STREET 
LAWNDALE,  CALIFORNIA  90260 
(2131  679  3313 

RETAIL  STORE  HOURS  M F 9 7 SAT  9-5 
Discounts  available  at  OEM  quantities  Add  $1  25 
for  shipping  California  residents  add  6%  sales  tax 

1978  CATALOG  NOW  AVAILABLE 


7 44  INTERFACE  AGE 


JUNE  1978 


8224-4 


Cik.Gen.&Ovr, 
25  @ S8*75ca, 


MS  T20 
MS  "TJt 
MS  T9  5 
MS  T9 6 
Mfl  T9  7 
MS  T9  fl 
911 -$9S> 
ft  I L$9  r 
MSS 
Mat 
DJZDS 
D3  2QJA 
OJIDS  ft 
0321 1 
0J222 

aim 

0107 
PMPBA 
*HJD1  A 
MM5  3?D 

tmsssoj 
OMftl  30 
DM913  I 
OMft633 
OM9S35 
Q MB  ft  3 J 
MK5  D740 
MK502SQ 


WRITE  & HEAD 
EPROM 

17Q2A  2703  - J?l$ 

S2CM  ftS3J 


FOR  ALL  CUSTOMERS  EXCEPT  CALIF.  CALL  TOLL  FREE  800-421-5809 


2 1 LO  2 (750ns) 

Static  Rams 
100  ® $1.10  S3. 


Z 8U 

Microprocessor 
5 @ £20,00  ea. 


MICROCOMPUTER 


MICROPROCESSOR'S 

F|  16.95 

zju  tz-aa 

ZSOA  21.  DO 

CDPL602CD  19-95 
74-99 

AMTftdl  22-9  5 

5692 

JflOQ  Lft.95 

5 iO?  75-00 

50QB-1  9.95 

90)6  22-0  0 

J08DA  tlnfS 

9095  27.00 

TMS9900TL  fS.flO 

80BQA  SUPPORT  DEVICES 

92  t 2 3,50 

9?L4  9,00 


1 7 0 2 A 
E— PROM 
8 @ $3.7  5 ea. 


6502 

Microprocessor 
5 Oi  |l  l .00  ea* 


410D 

[200  n$) 

Static 

Ram 

100  t? 

$8. 7 Sea. 

COMPONENTS 

MISC.  OTHER  COMPONENTS 


2708  (4  50  ns)  21  L02  (250  ns) 

E— PROM  Static  Rams 

S @ SIi.00  ea.  100  ® $1*36  ea. 


4096  4 2 00  A (200ns) 

Dynamic  Ram  Static  Rams 
100  @ $3.50  ea.  25  @ $10.00  ea. 


2-80  A 

Micro  processor 
5 ® $25.00  ea. 


7 4 LS36  7 
Hex  Buffer 
100  @ .7  0 ea* 


JADE  Z80... 

-*1tV  PROVISIONS  tat  KIT 

ONBOARD  ?7»  1M  POWER  ON  JUMP 

$135.00  EA.™'”' 
$149.95  EA.  -•«' 

BARE  BOARD  $35.00 


74  LS36B 
Hex  inverter 
100  .7 0 £ ea. 


REAL  TIME  CiDEKFQR  &1CQ  HUS 

I MHZ  Crvil^r  or 

Tims  ifl(J*ntndtnt  inlfrnjpn 

On#  interrupt  u -C i Ifi  tu.t  cnufllt!'  m 

I0USEC  itojh 

OHfitr  irtl(rrupt  H m stem  tfdfri 

100  US£C  ID  10«ft 
Both  iofi  wars  p fogramnmtmi 
B&am  can  bf  MKHd  by  1TB  birvipa 
cod#  pun. 

Cfltnpliti  EJMu-mfntJuoh  <ncJuEM4  roli- 

*51  re  lq  dupliy  l>m*  6*  cMv 
double  silled  ibiiier  m*%k 
S'lk  Mrnii  (HMI  I iif  OuE 

jG-flT  ASSEMBLED  & TESTED  $179,95 

JO  RT  Kit  $124.95 

BA«E  BOARD  *.<h  ftWnl  $30.00 


FLOPPY  DISC  CONTROLLER 


KEYBOARD  CHIPS 

AVft-3  3 76  UJft 

AV5-36  00  I J . 7 5 

PROMS 

1 103  A <r 


Convert  T V.  Set  !o 

Video  Monitor 

KIT  S8  95 


STATIC  RAM  BOARDS 


BK 

2S0m  ASSEMBLED  f.  TESTED  $189  95 

4SCVh  ASSEMBLED  & TESTED  S149  75 

2SO*i  AIT  $159  95 

4Mni  KIT  $12500 

BARE  BOARD  25  00 

&B00  ADAPTER  i*  5 100  SytMm 

KIT  $12,95 

1GK 

2&Dn*  ASSEMBLED  ft  TESTED  $435,00 

4&Bm  ASSEMBLED  A TESTED  $380  00 

ASOfU  KIT  S3  3$.  00 

32K 

JMrti,  ASSEMBLED  ft  TESTED  $850.00 

ISOm  ASSEMBLED  ft  TESTED  $77$  00 

450m  KiT  $675  00 

DYNAMIC  RAM  BOARDS 


Z8Q  "UPGRADE"  KIT 

Unfiipr  Vuii>  JADE  3Mhi  ZflD  Id  3 aWH | hjiUlI 

Attn  IfVlt  tlMqll!  Li  I 

■JdJt  SI 7.9$  with  trade 

$49.  Bg  ntucfraw. 

t.j  l-g.k.  ygvr  mum  flitu  Ul  JMllI  ZfflMlifl 
■iinnl  B224fHKi  ffi.ucf 
Th,  UPGRADE  KIT'  mtJud# 

ZBOA  ) HK  mnwi 

B774  4 dak*  tN  iwr  jq  0 . o*B*cllnt 

JBMHf 


COMPU  TIME 

1US  CDUfATIBLE 

TIME  $ CALENDAR 

WiciOpnjLTWDr*  nrni  rh*  pOrtei  1 hjl  j rgjl  |img  rlnck 
tan  pi  lei  Oait  irnd  uroi  becom**  initanlly  Bvulabl# 
COMPU/TlME  dc n not  ha«  Id  b*  inrl'jL-jprt  tut ry  Mne 
liigivuemut  ptrwtred  irp.  H poweueiii  c<vsrjl-ffli trolled 
Irnif  haw  m flliTaln  lupfriar  utuiKV  ^nd  tvip  tfllnfol* 
CQtncidencg  couRlor.  Tim#,  del#,  and  toumni  jrp  v*i 
<tw  winner# 

COMPUTATIONAL  FUNCTION 

MtffB pi DCHlprt  ABtd  IQ  1ST  tampbmfrnlBd  by  hardwai# 
31'lhmflm  ID  1rpp  up  mfmary  pjgn;  d#fltta|rd  ta  flfiil 
mn  pflint  rtfurmej,  and  mjrhntjMal  taHvMit  CDMPUi 

TIME  provide*  i 40  functpon  talcuiftiur  nay  in  |h*i 
j'9*bjjic  rri^nomeirK.  bant  jiihm»iic  piopiemitsA 
(jr  iplyed  witbcml  Ihr  nri-d  ul  dhrlppifig  tapliifTicwtf 
aw  it  Ymf  fta, 


TARBELL 

CASSETTE  INTERFACE 

■ Pluya  dirflclly  irtTc  ycivir  lM$AI  m ALTAIB* 

1 tre-nslei  ral*'  t B7  (irandardl  rq  MObvIc^r  ihq nd 

t EAliemjly  Re^ahle  - Phtw  encodffd  Iseb  Erotlitngl 
► 1 bin  ^iiiiv)  Lw.  4 Erlti Cflft&ol  Lin« 
i $7  p*gir  manual  included 

■ Dwv  ic^  Ca4v  SrrWiflbl#  by  DIP  ^wikh 

1 Capab?ff  af  GrrttrfllmgKanMS  City  liput  alio 

1 Ni)  nM>difNcalH)si  i vquii#d  an  Audia  Lavvi'n*. 

IDE  KIT*  $90-95  ASKCVlBLFO  $175  00 
E TniMirk  nirriihlv  rtjrn  JAbCi  MANUAL  $4.00 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 

sioo  SI 24.95  KIT 

2 Serial  Interfaces  vtftn  RS232 
mrur  laces  or  v Kansas  Ciiy  ta&fteite 
mierface 

Serial  interlaces  are  crystal  cuntr«?Ut?o 
Se I ec | able  baud  rates 
Cartel  ie  works  up  to  120D  baud 
1 parallel  pon 


Km  rAMyiiNininoNS  mimal 


full  ASCII 

PROFESSIONAL  KEYBOARDS 

FvH  126  CKAnlCW  ASCII1 
Tfi-Wirflf  yOi  Ensudinfl1 
Vi05  DTl  tti  tcn-ipg  Uto'e  Dulpy1 


PKlCiNQ  JNPCSMATION 

Modi;1  756  ;jriw"ntl#a>  S7J96 
*6p4*«  7tar  I'y^i  64.  P5 

VKrfi'  *DJ  Efiiiatum  Tfl.flJ 

Mftdei  716  Nu-mrr*;  9 9S 

^7 ode.  756AAF  VS  ffnr*,r  ft  95 


NUMBER  CRUNCHER 


Tri*  CT2M  is  a number. oriented  microproci'mcn  mimdriJ 
lor  uii  m lUdi*  jpiMiuiiom  thjl  require  i#n 
rnu  I he  mil  .cal  iDlutiuni. 

THIS  1$  Npr  A CALCULATOR  CHIP.  THEflE  APE  NlQ 
KEY  DC LAYS 

thf  CT200  hn  y unique  JpChilNlui*  Etui  it  chiiynad  16 
JW  . TASK  punsfiiiing.  yvilL-m  w.lhi-F  .1  1,vlt#m  Th.i 
tmiqim  mcbilvctun'  ivnl  iNm  ihe  CTJIJO  to  u#m!  nm 
wnii  ANY  SIOO  BUS  miciofirowvsqH  \\  is. 

oamiUffrly  etimiMiiUv  hvnh  280.  A MHZ  qmw  jtiu. 

BtlSC.  I3BO0,  &503  RkbORNKfun  A micfd  .'icrfiiid 
iriUrucl'CKi  ul  aLl«#n  Euqgr^nupiinj  in  it  njIculJlDr  llH< 
T#n(Hipan.  Tn#  unnutlion  irt  incJiKbei  g lu^l  vnT  n I 1MT 
yiicl  tnJflCh-  ifHlrut|i66*.  All  ditO<f»ng  of  S1Q0  Put 
^.ijnjly  Elur  frrttdl  m Chhlral  functiqnil  li  EW+lfH nyfl  pith 

ihoturt  in  *iin>.ri4tc  ih*  im|ilvl<w  at  ji.icho 


PR  ICE  ■ $249  00 

include*  ■ Manual.  ASSEMBLED  & TESTED. 


CONNECTORS 

DB  2SP  S3. 00 
OB  - 7SS  S4.00 

COVER  Si.  50 


44  Pm  - PC  & EYE  SI  95 

44  Pm  ww  S2-50 

a&  Pm  - 168901  PC  SS-00 

Bfc  Pin  [COSMAC  ELF ) S5  00 

PC 

100  Pm  - LA  I lair  I PC  S4  50 

IDO  Pin  - Llm^ail  PC  S3. 75 

109  Per  rimiail  VYW  S4.25 


Comparer  Products 

&351  West  1 44th  S|mjbi 
LAWNDALE,  CALIFORNIA  90260 
1713)  679  3313 


RETAIL  STORE  HOURS  Monday  Fnday  9-7 
S.tlyirtgy  9-5 

DiiCOuni*  available  al  OEM  quantities  ADD  Si.  50 
Lindei  10  lbs.  Tor  itiipding  Cnldorma  residents  add 
6^.  «|as  isjt. 

NEW  CATALOG  NOW  AVAILABLE 


KIM-1 

ASSEMBLED  & TESTED  $245,00 


MEMORY  PLUS 
lar  KfM-1 
BK  RAM  [21L02I 
BK  EPROM 

ASSEMBLED  Sr  TESTED 
S245  00 


JADE  808DA  KiT 

$100.00  KIT 

HAH*  BOARD  S3Q  QQ 


TriWNIflllt  tTPM  S199  r.n  S746  Afwhi-iMi 

OMWU  iWt  ;|QI  SHt)  tit  SI  S3  AiLumi^.ni 

TlMI  I-.IH  HOT  $165  Kll  S29S  4i^mi.|>q 

emmimvm  pc  e-ma  nnit  $ao 


■ ComflUtiiM-  POmpat.bM  *vlil>  TiKj 1 IWgAI,  ALTAI  A" 
SCL**  Q'Eliiiir  S IdO  miiroeumpulpH. 

TiKl*m^rhi  of  ‘MlTft.  1 ’PifliiMr  T«hnolqft 

■ 0#1«flHM  i 6i  un  on  d.y  lilni6nB  nr  TWK 

mlnnili,  dr  turn  did’cetkd  hnen,  mi«tl  #11 
FCC  r*ful#tl«hl  flhr>  Ul«q  m*(h  M CflT  touple. 

■ All  V.g-u"  mnduPiUnn  and  dHHHmiirigA  wnTi  tifl 

bni*d  cv  ri-lil  cloc  k and  prKivgn  fi'ijr  m^n.  1h«i 
ITO  ADJUSTMtPfTS  ARE  HEQUIHEO 

* l«il  103  nandud  1 nqufK.fi 

* Au  tumetafl  WV  IpullKfl1  *"6  l*1w. 

4 Q'.ginal#  Ml  jnmt.  >n«li 

* 1 10  nr  300  0 P 5 v>ctrl  MUgI 

* Comolgli  H<1  i«i  cqpebilily 

* Cherattpr  I*rvg1h,  nup  bir,  and  qarilv 

* 96  da*  and  'ULI  dwununiei.^n 


JADE  VIDEO 


INTERFACE  KIT 


fEATURES  $99.95 

S-100  Bus  Compatible 
32  or  64  Character;  per  hue 
16  lines 

uraphict  (128  x 48  matnx) 

Pataifel  & Compositive  video 
On  board  low  power  memory 


Powerful  suit  ware  included  for 
cursor  home.  EOLr  Scroti  Graphic^/ 
Character,  etc,  „ 

Upper  case  lower  case  & Greek 
Bfack’on  white  & while  on-black 


MOTHER  BOARD'S  - S' 100  Slyle 
T3  Slot  - w /front  panel  slot 
BARE  BOARD  S35.00 

KIT  S95.00 


22  slot  SI 49. 95 

ASSEMBLED  & TESTED 


THE  PROM  SETTER 


KIT  „..**.  $2 10.00 
ASSEMBLED  .....  $375  00 


EXPANDABLE  32K 


PRICES:  BARE  BOARD  Mwimj.1 

Auumbiwl  14R  hi  bum  jifl 

JC.  DC  A XiT 


$49.95 

$279.95 

$159-95 


3k  U 7bn>J  KIT 

16K  1376  ml  KIT 

24  K (335fyU  Kir 

32K  IJJSnil  KIT 


$151  00 
$259.00 
$367  00 
$425.00 


EXPANDABLE 

IRK  1375ml  KIT 

32K  I37$ml  KIT 

4flK  t37$mi  KIT 

64K  I375n0  KIT 


64  K 


S2S1.0Q 
$519.00 
S 757. 00 
S995.00 
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IAPS:  International  ASCII 
Publication  Standard 

How  To  Make  Your  Own  Tapes  On  An  8080 

By  Alan  R.  Miller 


Last  month,  the  Floppy  ROM * was  recorded  at  300 
baud . This  created  some  problems  in  the  amount  of  infor- 
mation that  could  be  contained  on  the  actual  record . 
Therefore,  only  the  five  programs  listed  at  the  start  of  the 
tAPS * article  were  physically  on  the  record , even  though 
the  article  suggested  that  all  15  program  segments  ex- 
isted on  the  ROM. 

Side  fwo  does  contain  the  index  to  INTERFACE  AGE 
database.  We  had  originally  planned  to  discuss,  in  depth, 
the  use  and  structure  of  the  database  in  this  issue , How- 
ever, due  to  deadline  pressures,  and  other  exhaustive 
work  on  IAPS t this  will  not  be  done  until  the  July  issue , 

During  the  next  several  months  IAPS  will  be  expanded 
upon  and  further  defined-  It  is  our  goal  to  make  IAPS  a 
useful  tool  for  formating  information  on  magnetic  media. 

Your  comments  regarding  IAPS  are  very  important  to 
us.  We  are  particularly  interested  in  how  well  it  worked, 
and  if  any  reader  has  created  code  to  read  the  IAPS  for- 
matted ROM  into  other  machines  than  the  6800  and  8080 , 

Please  address  your  comments  to:  IAPS,  INTERFACE 
AGE  Magazine , P.0,  Sox  1234 , Cerritos t CA  90701.  We  will 
answer  all  letters  and  publish  as  many  as  possible, 

ABSTRACT 

A further  discussion  of  the  IAPS  format  and  an  8080 
program  for  making,  loading,  and  verifying  IAPS  files. 

INTRODUCTION 

There  are  several  problems  associated  with  informa- 
tion exchange  between  computers.  All  programs  ulti- 
mately have  to  be  converted  into  machine  language  that 
each  computer  can  understand.  Assemblers  produce 
low-level  programs  that  generate  a single  set  of 
machine  instructions  for  each  line  of  code.  Each  type  of 
computer  has  a different  architecture,  with  different 
types  of  instructions.  Therefore,  assembly  language 
programs  (and  of  course  the  resulting  machine  code) 
will  operate  only  in  the  type  of  computer  for  which  it  was 
written.  For  example,  the  8080  microprocessor  has  only 
one  accumulator  for  doing  general  operations  such  as 
ADD,  while  the  6800  microprocessor  has  two.  The  6800 
instruction  to  load  accumulator  B cannot  be  directly  im- 
plemented on  the  8080.  On  the  other  hand,  the  6800  per- 
forms input  and  output  as  though  it  were  doing  a mem- 
ory operation,  whereas  the  8080  can  send  a byte  directly 
from  its  one  accumulator  to  a peripheral.  Word  sizes  are 
different  from  machine  to  machine.  Microcomputers 
use  8-bit  words,  whereas  larger  computers  use  word 
sizes  of  16  bits,  32  bits.  36  bits,  or  60  bits. 

High-level  languages  such  as  BASIC,  FORTRAN,  and 
AFL  were  invented  to  get  around  this  incompatibility 
problem.  Of  course  the  processor  ix>K  (interpreter  or 
compiler)  that  converts  the  user's  program  must  be  writ- 
ten. for  the  particular  machine  it  is  to  be  used  on,  A 

‘Floppy  ROM  and  I APS  are  trademarks  of  INTERFACE  AGE 
Magazine,  Cerritos,  California 


BASIC  interpreter  written  for  an  8080  won't  run  on  a 
6800,  but  the  user’s  source  program  that  the  interpreter 
processes  is  likely  to  run  on  either  machine  with  only 
slight  modifications,  (if  any).  The  user’s  program  might 
be  a linear  curve  fitter,  an  accounting  package,  or  the 
game  of  LIFE  written  in  BASIC. 

David  Ahl’s  book  ”101  BASIC  Games"  is  an  interest- 
ing collection  of  BASIC  programs.  Most  of  them  will  run 
on  any  computer.  But  this  brings  up  another  problem. 
Typing  programs  into  your  computer  is  not  a very  effi- 
cient way  to  transfer  software.  It  is  time  consuming  and 
also  is  likely  to  introduce  mistakes  that  are  hard  to  find. 
On  the  other  hand,  machine-readable  programs  on 
media  such  as  paper  tape,  magnetic  tape  or  disk  are 
often  machine  specific,  A North  Star  diskette  can  only 
be  read  with  a North  Star  disk  and  an  8080  or  Z80  micro- 
processor; BASIC  on  a M1TS  magnetic  tape  can  only  be 
read  with  a MITS  cassette  interface  board  and  an  8080. 

A SOLUTION 

Last  year  INTERFACE  AGE  introduced  the  Floppy 
ROM,  a plastic  recording  of  computer  programs  that  you 
can  remove  from  the  magazine,  play  on  your  phonograph 
and  copy  to  your  tape  recorder.  The  resulting  program 
on  the  magnetic  tape  can  then  be  loaded  into  your  com- 
puter. For  such  a development  to  be  generally  useful, 
the  software  must  be  in  a high-level  language  such  as 
BASIC  or  FORTRAN.  Furthermore,  the  recording  format 
must  not  be  machine  specific.  Finally,  certain  control 
characters  should  not  appear  in  the  file  since  on  some 
systems  they  sometimes  turn  things  on  or  off. 

In  an  effort  to  make  the  Floppy  ROM  more  useful, 
INTERFACE  AGE,  in  the  May  1978  issue,  introduced  a 
new  format  called  IAPS  (International  ASCII  Publication 
Standard),  This  format  has  been  carefully  designed  for  the 
general  interchange  of  information  between  computers, 
even  though  they  may  have  very  different  architectures. 
The  Floppy  ROMs  that  appear  in  INTERFACE  AGE  will 
soon  be  in  this  [APS  format.  It  is  also  likely  that  INTER- 
FACE AGE  will  require  authors  to  submit  computer  pro- 
grams associated  with  their  articles  in  this  IAPS  format. 

THE  IAPS  FORMAT 

In  case  you  just  joined  usT  or  can’t  find  the  May  1978 
issue,  let  me  summarize  the  format.  The  file  is  arranged 
into  a series  of  blocks  (records),  partitioned  into  a header, 
the  text,  and  the  checksum.  Each  block  corresponds  to 
a single  line  of  the  original  text,  i.e.,  it  contains  the  infor- 
mation between  carriage  returns.  (If  a binary  file  were 
encoded,  each  occurrence  of  a HEX  13,  the  ASCII  car- 
riage return,  would  start  a new  block.)  The  carriage 
returns  themselves  are  left  out.  When  the  file  is  received 
and  decoded  back  into  the  original  text,  the  carriage  re- 
turns are  inserted  into  the  proper  place. 

: SON  : Block  # : STX  : Text  : ETX  : Checksum  : 
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The  Header 

The  start  of  each  block  is  signaled  by  the  ASCII  SOH 
(start  of  header)  byte  (01  HEX).  Then  comes  the  block 
number,  which  is  1 for  the  first  block,  and  increases  se- 
quentially for  the  rest  of  the  blocks.  Each  digit  of  the 
block  number  is  represented  in  ASCII  decimal  form 
without  leading  zeros.  For  example,  the  block  number 
128  would  appear  as  an  ASCI1 1 , an  ASCII  2 and  an  ASCII 
8.  Since  up  to  eight  decimal  digits  are  provided  for,  there 
can  be  lots  of  textural  lines  (or  lots  of  13  HEX  bytes  for 
binary  text)  transmitted  in  each  file. 

The  Text 

The  beginning  of  the  text  section  is  Indicated  with  the 
ASCII  SIX  (start  of  text)  byte  (02  HEX),  The  text  section 
might  typically  contain  a single  line  of  a BASIC  source 
program.  If  any  control  characters  appear  in  the  original 
line  (or  the  HEX  bytes  0G-1F  in  a binary  file),  they  are 
converted  to  printing  characters  by  performing  a logical 
OR  with  40  HEX,  This  turns  on  bit  six  and  produces  the 
characters  ®,  the  upper-case  letters,  backslash,  square 
brackets,  up  arrow  and  back  arrow,  The  ASCII  OLE  byte 
(HEX  10)  precedes  each  converted  control  character  so 
that  it  can  be  reconverted  upon  receipt  of  the  hie.  The 
DLE  character  is  the  only  control  character  in  the  text 
section.  The  ASCII  ETX  (end  of  text)  byte  (03  HEX)  indi 
cates  the  end  of  the  text  portion.  It  takes  the  place  of  the 
carriage  return  in  the  original  text. 


. . .this  month’s  8080  version  has 


undergone  a major  revision  in  the 
handling  of  block  numbers  during 
a load  operation. 


The  Checksum 

The  checksum  appears  last  In  the  block.  It  is  formed 
from  the  1 6-bit  sum  without  carry  of  all  bytes  after  the 
SOH  byte  up  to  and  including  the  ETX  byte.  The  sum  is 
converted  to  the  two's  complement,  so  that  the  receiv- 
ing computer  need  only  add  it  to  the  calculated  sum  and 
check  for  zero.  (The  sum  of  a number  and  its  two's  com- 
plement is  zero,)  But  we  re  not  done  yet.  The  comple- 
mented checksum  is  then  converted  into  four,  printable, 
ASCII  characters  by  ORing  each  half  byte  (four  bits)  with 
40  HEX, 

Each  block  begins  after  the  checksum  of  the  prior 
block.  Its  block  number  is  one  larger  than  the  previous 
one.  The  end  of  the  file  is  indicated  with  the  ASCII  EOT 
(end  of  transmission)  byte  (04  HEX)  and  follows  the 
checksum  of  the  last  block. 

TTHE  REVISED  8080  PROGRAM 

The  May  1978  issue  of  INTERFACE  AGE  presented 
minimum  programs  for  reading  IAPS  Files.  The  8080 
Assembly  listing  given  this  month  is  a major  revision  of 
the  first  version.  It  supports  the  following  commands; 


L 

C 

D 

M 

V 

CONTROL-C 

CONTROL-X 


load  IAPS  file  and  decode 

copy  IAPS  file  directly  to  memory 

dump  file  loaded  with  L or  C (straight 

dump,  no  encoding) 

make  an  IAPS  file  tape 

verify  an  IAPS  file  tape  against  memory 

correct  keyboard  error 

return  to  monitor 


Branch  to  the  beginning  of  the  program  (START),  and  the 
prompt  character>  wilt  appear  at  the  address  defined  by 
CDATA  In  the  assembly  Using. 


LOADING  THE  IAPS  FILE  TAPE 

An  IAPS  source  tape,  such  as  you  might  get  from 
Floppy  ROMs  in  forthcoming  issues  of  INTERFACE 
AGE,  can  be  loaded  into  memory  by  typing  an  L,  an  ad- 
dress where  program  loading  is  to  begin,  and  a carriage 
return.  Spaces  are  ignored  and  so  can  be  used  freely. 
The  file  is  read  from  the  port  defined  by  FSTAT/FDATA. 
If  your  only  peripheral  is  a Teletype,  you  can  load  an 
IAPS  paper  tape  by  defining  FSTAT/FDATA  to  be  CSTAT/ 
CDATA  Since  the  FSTAT  routines  don't  echo  the  input, 
the  Teletype  won't  print  during  a load  operation,  and  so 
the  computer  won't  fall  behind. 

During  a load  operation,  the  computer  sums  up  the  in- 
coming data  and  compares  it  to  the  checksum  at  the 
end  of  each  block.  If  they  do  not  match,  the  correspond- 
ing block  number  is  saved  in  a buffer.  At  the  end  of  the 
ioad  operation,  the  block  numbers  of  incorrectly  read 
blocks  are  printed  on  the  console. 

A STRAIGHT  LOAD 

The  C command  can  be  used  to  load  a complete  IAPS 
tape  into  memory  so  that  it  can  be  examined,  or  copied 
to  a different  type  of  medium.  After  typing  a C,  enter  the 
start  address  as  with  the  load  command.  While  the  tape 
is  loading,  the  computer  sums  up  the  incoming  bytes 
and  compares  them  to  the  checksums,  just  as  for  the  L 
command, 

MAKING  A TAPE 

An  IAPS  source  tape  can  be  made  from  data  in  your 
memory.  Type  an  M,  the  start  address  and  stop  address 
of  the  dump  (both  in  four-character  HEX  format),  and  a 
carriage  return.  A leader  of  72  nulls  (binary  zeros)  will 
precede  the  file  and  a trailer  of  another  72  nulls  wilt  ap- 
pear at  the  end  of  the  file.  These  leaders  correspond  to 
six  inches  of  blanks  on  a paper  tape.  If  you  are  recording 
on  magnetic  tape  or  disk,  you  might  want  to  reduce  the 
number  of  nulls,  which  is  set  in  subroutine  LEADR  with 
a MV1  B, 72  instruction. 

VERIFY  YOUR  TAPE 

After  you  have  produced  an  IAPS  file  tape,  you  can 
verify  that  it  Is  correct.  Type  a V,  the  start  address  and  a 
carriage  return.  The  verify  command  uses  the  same  rou- 
tines as  the  load  command,  only  the  move  to  memory  in- 
struction is  skipped.  The  incorrect  block  numbers  will 
be  printed  out  at  the  end  as  for  the  load  operation. 

ERROR  CORRECTION  AND  GETTING  OUT 

If  you  make  a keyboard  error,  type  a Control-C.  This 
program  will  then  restart  giving  the  prompt  >.  When  you 
are  finished,  type  a Control-X  to  return  to  your  monitor; 
the  address  defined  by  MONIT  in  the  assembly  lan- 
guage program  (currently  F800H).  I have  a IK  byte 
memory  board  addressed  to  F000  to  F3FF  HEX  which  is 
used  for  my  stack  and  scratch  pad  memory.  You  may 
want  to  redefine  the  stack  to  somewhere  beyond  the 
end  of  this  program 

THE  FUTURE 

In  the  coming  months,  INTERFACE  AGE  will  present 
additional  programs  for  use  with  IAPS  files.  While  it  is 
not  apparent  to  the  user,  this  month’s  8080  version  has 
undergone  a major  revision  in  the  handling  of  block 
numbers  during  a load  operation.  Block  numbers  are 
now  converted  to  BCD,  This  will  make  It  easier  to  add  er- 
ror recovery.  Future  versions  will  have  provisions  for  re- 
reading missing  blocks  and  those  with  checksum  er- 
rors, Also,  we  plan  to  add  a file-header  block  (numbered 
zero)  and  an  end-of-file  block.  This  will  also  aid  in  error 
recovery. 
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PROGRAM  LISTING 

J PROGRAM  T0  LOAD*  CREATE*  VERIFY  AND  DUMP 
I FILES  IN  THE  INTERFACE  AGE  PUBLICATION  FORMAT 
J 8OS0  MICRiPWCESSift  VER5I0N 
/ 

t MARCH  2 2f  J9  7B 
/ 

1 VHlTTEM  BY  ALAN  H*  MILLER 
I NEV  MEXICO  TECH*  SiCi/tRAi  NM  8 7B0  I 
J 505-&35-56I* 


8000  .PHASE  1S0D0 


. EQU1  V 

* BYTE 

CD 

1 SET  UP  FBP 

* EO'UI  V 

4 BLKB 

D5 

1 BOBO  DIRECTIVES 

. EOt/I  V 

.A  DDR 

DV 

F3A0 

STACK 

1F3A0 

7800 

riawiT 

SF600 

1N0NIR  BN  CBN TRAL-X 

0012 

75  TAT 

512 

1 FILE  SOURCE  STATUS 

0013 

7 Data 

113 

I FILE  SOURCE  DATA 

0001 

FIMSK 

1 

1 INPUT  MASK 

0002 

F8MSK 

2 

12UTPUT  MASK 

0012 

TSTAT 

m m 

112 

1 TAPE  STATUS 

0013 

TDATA 

mm 

113 

1 TAPE  DATA 

0002 

TSNSH 

mm 

2 

1 TAPE-OUTPUT  MASK 

0010 

C S T AT 

mm 

110 

1 CONSOLE  STATUS 

001  1 

COATA 

mm 

HI 

J CON  SOL  E DATA 

0001 

CIHSX 

1 

JCBN53LE  INPUT  MASK 

0002 

comsh 

2 

/CONSOLE,  OUTPUT  MASK 

0001 

SiH 

I 

J START  27  BLACK 

0002 

STX 

m * 

2 

J START  07  TEXT 

0003 

ET7C 

3 

J DJD  AT  TEXT 

000  4 

EOT 

HA 

4 

t END  OF  FILE 

0010 

OLE 

■ ■ 

1 6 

JCBMTPiL  CHAR  FiLLA  VS 

0000 

CR 

■ ■ 

13 

/CARRIAGE  RETURN 

000 A 

LF 

m m 

10 

/LINE  FEED 

8000 

31 

A0  F3 

STARTi 

LXl 

5P*  STACK 

8003 

AF 

XRA 

A 

J GET  A Z ER3 

8004 

32 

2F83 

5TA 

L 71.  AG 

1 RESET  L8A0  FLAG 

800  7 

32 

2 EG  3 

5TA 

PT-AO 

/ Z ERA  ERROR  COINT 

800A 

CD 

EF82 

CALL 

CRLf 

800E 

3E 

3 E 

H VI 

A* 

3 DOF 

CD 

0681 

CALL 

BUTT 

1 PRINT  A PROMPT 

SO  J 2 

CD 

A1BI 

CALL 

READ 

J GET  TASK  1MH  CONSOLE 

3015 

F£ 

44 

CPI 

11 0" 

/ DIM P FILE  Ti  TAPE 

80I7 

CA 

6 EG  1 

OE 

DlflP 

801 A 

FE 

56 

CPI 

"V 

1 VERI FY 

801 C 

CA 

3380 

J£ 

LOAD 

801  F 

FE 

4D 

CPI 

'■N  M 

1NAKE  TAPE 

802  1 

CA 

4D82 

JZ 

make 

8024 

FE 

4C 

CPI 

»L*. 

1 LOAD  TO  MEMORY 

8028 

CA 

3380 

JE 

L4AD 

802* 

FE 

43 

CPI 

"C" 

ICO PY  ALL  TB  MEMORY 

GOES 

C2 

FS8I 

4NZ 

ERROR 

802  E 

3E 

01 

MV1 

A*  1 

8030 

32 

2F8  3 

STA 

L FLAG 

J SET  LBAD  FLAG 

t INPUT 

FILE 

FROM  TERMINAL  AND  LBAD  1NTA  M EMBRY 

t C K#  L7 

15  MEMORY  PC  INTER*  C 8*  Cl  IS  DATA  SUH 

8033 

32 

2D03 

LOAD) 

STA 

task 

1 SAVE  THE  TASK 

8038 

CD 

C28L 

CALL 

HEAOHL 

J INPUT  START  ADDRESS 

80  3* 

CD 

2702 

CALL 

at 

1 VAI  T 70 R CARR  RET 

8030 

E8 

XCHG 

803D 

21 

4E03 

LX  I 

K*C5UMT 

/START  CHECKSUM  TABLE 

8040 

22 

3B83 

5KLD 

cpntr 

/ RESET  POINTER  TO  START 

0043 

EB 

XCHG 

8044 

CD 

2281 

LBADNi 

CALL 

PUTIN 

/ GET  A BYTE 

8047 

re 

04 

CPI 

EST 

1 END  A 7 FILET 

0 04* 

CA 

3F8  t 

4Z 

DANE 

/YES 

8040 

FE 

01 

CPI 

SOH 

/START  87  BLACK? 

804E 

C2 

4480 

JNZ 

LBADN 

iLOiP  UNTIL  START 

6051 

AF 

XRA 

A 

/GET  A Z EPS 

80  52 

47 

M3  V 

B*  A 

t Z ERA  THE  DATA  SUM 

8053 

4F 

MB  V 

EL  A 

80  04 

22 

3*8  3 

SHLD 

MPN TH . 

j save  pointer 

0057 

21 

3083 

LXl 

H*  BLOCK 

1 BL8 CK-N UMBER  BUFFER 

605A 

16 

FF 

HVl 

D*  2 = 5 

/SET  THE  01  GIT  COUNT 

/ INPUT 

THE  BLOCK  NUMBER 

6050 

E5 

BUS  CKN  J 

PUSH 

K 

1 SAVE  SUFFER  WINTER 

60  50 

2A 

3*63 

DLL  D 

MPNTR 

1 GET  MEM0RY  PAINTER 

8080 

CD 

2281 

CALL 

PUTIN 

/ GET  A BYTE 

8060 

22 

3*6  3 

SHLD 

MPNTR 

J SAVE  MEMORY  WINTER 

8066 

El 

pap 

H 

J GET  BUFFER  PO  INTER 

8067 

77 

MOV 

Mj  A 

J PUT  IN  DUFFER 

6068 

23 

1 NX 

H 

1 I NCR  BUFFER  POINTER 

60  6* 

14 

INH 

D 

/INCREMENT  THE  COUNT 

606A 

FE 

02 

CPI 

STX 

/ END  07  NUMBER? 

6 060 

C2 

5C80 

JNZ 

BL0 CKN 

IL0BP  UNTIL  END 

1 CBN VERT  THE 

DECIMAL  DIGITS  TO  TVO  BCD 

1 DIGITS  PER  WRD 

0067 

21 

308  3 

LXl 

H*  BLOCK 

1 DIGIT  BUFFER 

$072 

C5 

PUSH 

E 

1 GET  SOME  V0RK  SPACE 

8073 

42 

MS  V 

Hi  D 

1 Cl  GIT  COUNT  T8  B 

8074 

11 

308  3 

LXl 

D.  BLOCK 

/USE  SAME  BUFFER 

8077 

73 

Hi  V 

A*  0 

8070 

OE 

00 

M VI 

C-0 

8 07  A 

E6 

Cl 

AMI 

l 

J SEE  IF  EVEN  8 R ADD 

807C 

C2 

8*80 

UNI 

PACK  2 

/ADD 

807F 

7E 

PACK  3 r 

MB  V 

A*  M 

1 GET  Dl GI T 

6 080 

D6 

30 

SUI 

"0" 

/REMOVE  ASCII  BIAS 

0 082 

07 

RLC 

8030 

07 

FtLC 

JM0VE  TA  UPPER  HALF 

8004 

07 

RLC 

BOGS 

07 

RLC 

000  6 

4F 

MB  V 

C*  A 

1 SAVE  IN  C 

800  7 

01 

DCR 

B 

J D EC  R EM  IN  T C3WT 

8088 

23 

I NX 

H 

iniVE  Old  painter 

808* 

TE 

PACK2 i 

MB  V 

Aj  m 

J N EXT  DI  GI  T 

80S  A 

Dft 

30 

SUI 

"0" 

808C 

Bl 

3RA 

c 

l CARBINE  UPPER  HALF 

8 OSD 

12 

STAX 

D 

1 PACKED  WORD  IN  BUFFER 

&Q8E 

23 

I NX 

H 

/ INCH  B8TH  POINTERS 

606  F 

13 

I NX 

D 

60*0 

05 

OCR 

8 

/DECREMENT  DIGIT  CitMT 

309  1 

G2 

7780 

JNZ 

PACK  3 

1 GET  SiME  MORE 

S09  4 

01 

pap 

B 

J RESTS  RE  CHECKSUM 

80*5 

2A 

3*6  3 

LHLD 

MPNTR 

JRESTARE  DATA  WINTER 

7 

/ INPUT 

THE  TEXT 

8096 

CD 

1 88  1 

J 

TEXTi 

CALL 

inbyte 

/ GET  A BYTE 

809  B 

FE 

03 

CPI 

etx 

/ END  0 7 BLACK? 

80*0 

CA 

coao 

J £ 

BIND 

/ yesi  pra cess  checks^ 

SO  AO 

FE 

ID 

CPI 

OLE 

/CONTROL  CHARACTER? 

80A2 

C2 

A080 

JNZ 

MOVE 

/ N0 j PUT  BYTE  IN  MEMORY 

BOAS 

CD 

1061 

CALL 

INBYTE 

/ GET  CONTROL  CHARACTER 

SOA0 

CD 

EC01 

CALL 

PUT  3 

1 PUT  IN  H EMBRY 

6 OAB 

E6 

IF 

AN  I 

HF 

ICON  VERT  C4NTR  CHAR 

SOAP 

5F 

MB  VEt 

EL  A 

BOAE 

3A 

2083 

L Da 

TASK 

/CHECK  THE  TASK 

6001 

FE 

56 

CPi 

■nr 

/ VERIFYING? 

60B3 

CA 

R 700 

41 

SKI  PL 

/YES 

SOB  6 

73 

MOV 

ti.  e 

/PUT  BYTE  IN  MEMORY 

BOB  7 

7B 

SKI  PL i 

MOV 

IV  E 

6008 

HE 

ckp 

n 

/ IS  IT  THERE? 

0OB9 

C2 

7D0I 

JNI 

HERR 

JNAi  QUIT 

0O&C 

23 

LNX 

K 

/ INCH  MEMORY  POINTER 

9 QBD 

C3 

*80  0 

JMP 

TEXT 

/NEXT  BYTE 

/ END  A F BLACK > 

GET  CHECK  SIM  AND  C3KPARE  Ti 

J CALCULATED 

SUM- 

8000 

3A 

2 FB  3 

DEN  Dl 

L DA 

L FLAG 

/CHECK  LOAD  FLAG 

80C3 

B7 

ORA 

A 

/SEE  IF  EERO 

aocfl 

C2 

CCBO 

JN£ 

DEN2 

/ SKIP  CR  IF  FULL  LOAD 

80C7 

3 6 

0D 

MVI 

Mi  CR 

/ Carp  ret  into  memory 

80C* 

C3 

CE0O 

JMP 

DEN  3 

0OCC 

36 

03 

DEN  2 1 

HVI 

Mp  ETX 

80CE 

23 

DEN31 

I NX 

H 

1 INCREMENT  pointer 

0OCF 

C5 

PUSH 

B 

I SAVE  51P1 

BO  DO 

CD 

0281 

CALL 

MX5M 

/ FIRST  TV0  CHARACTERS 

8003 

57 

MOV 

Di  A 

/PUT  IN  H 

80  04 

CO 

02B  J 

CALL 

F1XSM 

1 SECOND  TWO  CHAP 

8 007 

57 

MOV 

EiA 

1 PUT  IN  L 

60D8 

C| 

pop 

H 

J PETRI  EVE  SUM 

80  09 

EB 

XGKG 

/ CHECKSUM  TO  HiL 

80  DA 

09 

DAD 

B 

/ADD  TO  CHECKSUM 

8 0 OB 

7C 

M0V 

AiH 

00  DC 

BS 

3RA 

L 

; CKxL]  ZERO? 

00  DD 

ED 

XCKG 

/POINTER  TA  Hi  L 

8 ODE 

CA 

4480 

J t 

LAADN 

/iKi  START  NEXT  BLOCK 

1 CHECKSUM  ERR2R4  SAVE 

BLOCK  N UMBER  IN 

1 DUFFER  TAR 

LATER  LISTING* 

t (THERE  VAN  "T 

BE  TIME 

Ni  VI . 

80E| 

ES 

PUSH 

H 

80  £2 

1 1 

308  3 

LXl 

Dj  BLOCK 

/BLOCK  NUMBER 

S0E5 

SA 

3B8  3 

LHL0 

CP«TR 

/CHECKSUM  TABLE  P0INTR 

8QE8 

IA 

N CHAR  1 

LDAX 

D 

/GET  BLOCK  CHARACTER 

80E* 

77 

Mi  V 

tit  A 

/PUT  IN  table 

80EA 

13 

INK 

0 

30EB 

23 

1 NX 

H 

8 OEC 

22 

3S8  3 

SHLO 

CPNTH 

1 SAVE  PAINTER 

80EF 

FE 

20 

CPI 

■*  ■+ 

80FI 

C2 

E680 

JNZ 

NCHAR 

/NEXT  CHARACTEP 

80  74 

36 

01 

M VI 

Mi  1 

1 1 MARKS  TABLE  END 

8076 

3A 

2ES3 

LDA 

EFLAC 

1 FTECH  ERROR  COUNT 

8 OF* 

3C 

INR 

A 

/ INCREMENT  IT 

80  FA 

27 

DAA 

1 CONVERT  Ti  DEC I HAL 

80  FB 

32 

2E83 

STA 

EFLAC 

/ SAVE  NEW  VALUE 

0OFE 

El 

pap 

H 

/RESTS HE  TEXT  POINTER 

807  F 

C3 

4480 

JMP 

LAADN 

i INPUT 

TV8  BYTES  78  H HALf  A F CHECKSUM* 

/ CAN  VERT  TO 

3WE  BINARY 

BYTE  IN  A 

0 102 

CD 

078  1 

FlXSHt 

CALL 

BYTES 

J GET  FIRST  BYTE 

8I0S 

07 

RLC 

8106 

07 

RLC 

/ROTATE  TA  UPPER  HALF 

6 107 

07 

RLC 

8(08 

07 

RLC 

8109 

47 

Mi  V 

Bi  A 

/ SAVE  IN  L 

810A 

CD 

0F8J 

CALL 

BYTES 

/GET  SECOND  PART 

6 100 

BO 

8RA 

B 

/COMBINE  BOTH  PARTS 

etoE 

C* 

HET 

/ CET  A 

BYTE 

VlTHiUT  ALTERING  CHECKSUM 

8 1 OF 

CD 

3391 

BYT  ESt 

CALL 

BYTE 

6112 

CD 

2 581 

CALL 

PUT2 

/ SEE  IF  C3  PY I N G 

6115 

E6 

OF 

AN  1 

10  F 

JXEEP  L3VER  THREE  BITS 

8117 

c* 

RET 

/ INPUT 

A BYTE 

FROM  FILE-  ADO  Ti  CHECKSUM. 

/ CHECK 

FA  F 1 

END 

iF  FILE- 

6118 

CD 

3381 

1NBYTE1 

CALL 

BYTE 

J GET  THE  BYTE 

SI  IR 

5F 

I NAY 2 1 

MS  V 

Ei  A 

/SAVE  BYTE  IN  E 

BMC 

81 

ADD 

C 

/ ADD  TJ  SUH 

81  ID 

4F 

,10  V 

Gj  A 

J PUT  NEV  SUM  BACH  TO  C 

81  IE 

76 

M0  V 

Ai  E 

JREST3HE  BYTE 

81  IF 

DO 

RNC 

/DONE  IF  NO  CARRY 

8120 

04 

INR 

B 

/ADD  CAFFY  TO  B 

8121 

C9 

RET 

/ CHECK 

IF  COPYING  ENTIRE  TAPE  INT3  MEHiRY 

8122 

CD 

1801 

PUT!  Nr 

CALL 

inbyte 
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9125 

5 F 

POT  2 1 

rt0  V 

E*  A 

a ieg 

3A  £F83 

L DA 

LFLAC 

ICBFY  C8MHANDT 

8ia9 

B7 

i RA 

A 

BfSA 

7B 

HflV 

Aj  E 

S1£E 

C8 

R Z 

JN0T  CBPYlNC 

Btac 

77 

purss 

.10  V 

Nx  A 

612D 

BE 

CMP 

n 

SI2E 

£3 

INX 

K 

J INCREMENT  Pd  INTER 

8l2F 

CS  F 50  1 

JNZ 

ERR0R 

313? 

eg 

RET 

i INPUT 

A BYTE  FR3M  FILE  TERMINAL 

a 133 

DB  IS 

BY  T Ex 

IN 

FSTAT 

J CHECK  FILE  STATUS 

8135 

E6  Ol 

AN  I 

FIMSX 

; MASK  F8P  INPUT 

8137 

Cfl  3081 

JI 

BYTE 

JL03P  L&ITI  L READY 

9 1 3A 

DB  13 

IN 

FDAtA 

1 GET  BYTE 

3I3C 

E6  7F 

ANI 

127 

i STTUP  PARITY 

813E 

eg 

RET 

/ END  0F  FILE 

♦ PRINT 

POINTER. 

8l8f 

CD  0882 

D0NE1 

CALL 

0UTHL 

3 142 

36  05 

M VI 

ft*  s 

I BINARY  8 MARKS  END 

0144 

3A  2 £83 

L DA 

EFLAO 

f ANY  CHECKSUM  ERR0R$T 

8147 

B7 

8RA 

A 

B 1 48 

CA  0080 

J£ 

START 

JNBx  RESTART 

bias 

47 

MB  V 

E>  A 

1 SAVE  ERROR  COUNT 

BMC 

CD  2F0  2 

CALL 

CFtLF 

3 1 4 F 

78 

N8  V 

A»  B 

8 ISO 

CD  QD8E 

CALL 

OUTHX 

J PRINT  NUMBER  B F EPRdRS 

8153 

ai  3DS3 

LXl 

Ht  EK ES C J PO  l NT  T0  EPR0R  MESSAGE 

8158 

CD  4382 

CALL 

SEN  DM 

IPRINT  IT 

1 PRINT 

BL0  CH 

NUMBERS 

VITK  CHECKSUM  ERRBRS 

8159 

CD  2FS£ 

PL  IN  ESI 

CALL 

0RLF 

a isc 

7E 

PL  I ti  2 1 

N8V 

Ae  N 

t GET  CHARACTER 

815D 

S3 

[NX 

H 

J INCREMENT  PB  INTER 

ei5i: 

FE  01 

CPI 

1 

1 1 MARKS  TABLE  END 

8160 

CA  0080 

4Z 

STAPT 

I D0NL 

8163 

FE  20 

CPI 

H M 

J BLANK  AT  END 

8165 

CA  5681 

J£ 

PLlNES 

t start  bn  next  number 

8168 

CD  B 68  1 

CALL 

BUTT 

IPRINT  CHARACTER 

81  68 

C3  508 1 

JHP 

PH  M2 

IN  EXT  CHARACTER 

} ROUTINE  78 

SEND  TEXT 

IN  MEMBHY  T8  tape  part- 

t ADD  TINE  DELAY  AFTER 

CARRIAGE  RETURN- 

3168 

CD  C28 t 

DUrtPi 

CALL 

READKL 

I GET  STARTING  ADDRESS 

S I 7 1 

CD  2782 

CALL 

Gl 

J VAIT  F0R  CARR  RFT 

8174 

CD  F882 

CALL 

L LA  DR 

t PUNCH  LEADER 

8 177 

7E 

DM  P2 1 

ni  v 

A*  M 

J FETCH  BYTE 

8 L 78 

23 

INX 

M 

J INCREMENT  PB INTER 

8 179 

FE  0 5 

CPi 

S 

i 5 MARKS  BUFFER  END 

817B 

CA  E 182 

JE 

PTBAL 

f DON  Ej  PINCH  TRAILER 

8l7E 

CD  9581 

CALL 

Ttf  UT 

I B UTPUT  BYTE 

8 181 

FE  0D 

CPI 

CR 

J CARRIAGE  RETURN? 

8 183 

02  7781 

JNZ 

dm  pa 

1 CONTINUE  IF  Nfl T 

8 186 

1 6 78 

M VI 

D*  120 

JflUTER  TIMING  LBBP 

CIRCLE  INQUIRY  NO.  76 


ffl££°flGE 

WHOLESALE 

The  country's  largest  independent  wholesaler  of 
microcomputer  equipment,  including  mainframes,  ter 
minals,  printers,  memory,  disc  systems,  S-100  boards 
and  other  peripherals. 


One  call  buying  for  your  inventory  needs.  Fast,  person- 
alized service  for  the  retailer  or  OEM. 

Cal!  MicroAge  today,  or  write  for  our  confidential 
wholesale  price  list.  Available  only  to  qualified  OEM 
or  retailers. 


fflcsoflGE 

WHOLESALE 


1425  W.  12th  Place  #101 
Tempe,  Arizona  85281 
(602)967-1421 


Auto  Clock  Kit  $15.95 

DC  clock  wiih  4 - . 50"  displays.  Um  Nsticnal 
MA-1012  module  with  alarm  option,  includes 
light  dimmer,  crystal  timebasu  PC  boards. 
Fully  regulated.  comp,  instructs.  Add  $3  95 
For  beautiful  dark  gray  case.  Best  value  any- 
where 


Video  Modulator  Kit  $8,95 

Convert  your  TV  set  into  a high  quality  monitor 
without  atfechng  normal  usage.  Complete  kit 
wilh  full  instructions. 


RCA  CosmacVIP  Kit  $275.00 

Video  computer  with  games  and  graphics. 


New  Cosmac  Super  "ELF" 

flCA  CMOS  expandable  to  GdK  micro- 
computer w/NEX  keypad  input  and  video 
output  for  graphics.  Just  turn  on  anti 
start  loading  your  program  using  the  resi- 
dent monitor  nr>  ROM.  Pushbutton  selec- 
tion of  an  four  CPU  modes.  LED  indicators 
ol  current  CPI  mode  and  four  CPU  states. 
Single  step  op.  for  program  debug.  Built 
In  pwr.  supply.  256  Bytes  ot  RAM,  audio 
amp.  & spkr.  Detailed  assy,  man  w/PG 
board  & all  parts  fully  socketed.  Comp. 
Kit  S106. 95.  High  address  display  option 
a. 95:  Low  address  display  option  9.95 
Custom  hardwood  cab.,  drilled  Front 
panel  19J5:  Nicad  Battery  Backup  Kit 


wfell  parts  4.95:  Fully  wired  & tested  in 
cabinet  1 51 .79. 1802  software  club.  10’ 

12  pg.  monlhfy  publication  12, DO  per  yr. 

4K  Elf  Expansion  Board  Kit  with 
Cassette  l/F  $79.95 

Available  on  board  options:  IK  super  ROM  moni- 
tor Si 0. 95.  Parallel  I/O  port  $7.95.  RS232  l/F 
$3.50.  TTV  20  ma  l/F  $1.9$.  5-100  Memory  |/F 
$4.50 

Tiny  Sasic  tor  ANY  1802  System 

Kansas  City  Standard  Cassette  $10.00 

On  ROM  Monitor  $30.00 

Super  Elf  owners  lake  30%  olf. 

Object  code  listing  or  paper  lape  $5.50 

with  manual 


78  1C  Update  Master  Manual 

1978  1C  Update  Master  Manual  $39.00 
Complete  1C  data  selector  2175  pg.  Master  ref- 
erence guide  Over  42.000  cross  references. 
Free  update  service  through  1978.  Domes  lit 
postage  $3.50.  Foreign  $6  00,  Final  1977 
Master  closeout  (TOD 


Sinclair  3Vz  Digit  Multimeter 

Baft.  oper.  ImV  and  iMA  resolution.  Resis- 
tance to  20  meg.  1%  accuracy.  Small,  portable, 
completely  assem.  in  case.  1 yr.  guarantiee. 

$59.95 


TERMS:  $5.00  min.  order  U S.  Funds.  Calif  residents  add  6%  tax.  BankAmericard  and  Master  Charge  accepted.  Shipping  charges  will  be  added  on  charge  cards. 
FREE:  Send  for  your  copy  uf  our  NEW  197B  QUEST  CATALOG.  Include  241  stamp. 


Same  day  shipment.  First  line 
parts  onFy.  Factory  tested, 
Guaranteed  money  back 
Qualify  IC's  and  other 
components  af  factory  prices 

INTEGRATED  CIRCUITS 


microprocessor 

E-BOD  1950 

sacoA  wiEh  cm 

IK  29  95 

812  2.W 

52 14  3 M 

3216  3 15 

6224  2 K 

52?B  4.315 

325  f 11.50 

8253  15  CO 

3Z56  10  75 

COPI802CU  1455 

CQF1M2D  25  00 

COP  186 1 12.55 

6B20  9.55 

6650  12.95 

650?  24.50 

FROM 

17024  3.95 

UB2S23  2.95 

M82S1M  3 SO 

UB2S126  3 75 

NB2Bt»  3.75 

NB2S131  375 

N62S13B  8 75 

N82S137  8 75 


P.0.  Box  4430 N Santa  Clara,  CA  95054 

.For  will  call  only:!408}  9Ba'164D 


^^^^For  will  call  only:'408'  9BB‘1B4° 
"^^^^^^2996  Scott  Blvd.  ^ 

uuo/L 

ELECTRONICS 

CRYSTALS 


2706 

14.65 

DM0577 

2.90 

8223 

2 M 

2116 

33.95 

10  SOCKETS 

Snider  Tin  Lnw  PrdflJfc 

PI  hi  1UP  Plft 

1UP 

8 IS  2i 

36 

14  rg  26 

43 

1&  .20  36 

56 

IB  27  4D 
2?  35 

Gl 

,J  |wci  *nt  m,^n  g,t.} 

14  pin  3a  111  pn  J9 

1 If m fJ  pnfl  A-m 

75 

CONNECT DBS 

44  jnn  edge 

2 00 

100  pm  eiJot 

4 50 

100  pm  edqfl  WW  5.25 

MQS  MEMORY  6AM 

21  DM 

3.95 

2102-1 

1.39 

2102AL4 

«.60 

?l  to? 

2104A4 
21D7B 
2111-1 
21 12’ 2 
2114 
MMI1G 
25l*0 
2iL«M 
WM52G2 
MM5280 
MM5320 
MM5330 
PC4 110-3 
PD41I0-J 

psim 

■520OA 

62525 

&IL02A 

H0O165-5 

MM  57 1 OQ 

GlAVUSOO-l 

MCV657T4 

INTERFACE 

BT26 

8t26 

@T97 


4 55 
4 70 
4 95 
7. 90 
1345 
2/50 
3 75 
1 49 
40 

3.00 
9 95 

6.94 

4.  DO 

6.00 
13  55 
1?  95 
200 
1.75 

6.95 

9M 

13  95 
9 95 
3 50 


4.50  2.D1QQ  MHx  1 & 

7 MH|  4 M l 097552  MM;  4 50 

4 mi  4.25  2.4576  MMi  4.50 

5 MHi  4.25  3-2163  ttHj  4 50 

fO  MU?  4 25  5.0086  WHz  4.50 

II  MHz  3-30  5.105  MUf  150 

20  MHr  3 9-3  5.TH3MH:  4 M 

32  MH:  390  6 5&35UH,-  4.&0 

32768  Hr  4 03  14.31616  MR;  4 25 
‘ 3412  MHz 4.5Q  iB.13?  MHj  A jq 
3.5795  MH?  I 20  72  110*  MHi  4 50 
60  H!  Cr^EH  time  0«r  km  $ mq 
30  Mrti  fre&itntr  CoutUr  mi  S47.75 
Fp  tidier  Kll  tD  350  MHz  $19  95 
COMPUTER  flQAftO  KITS 

aw  RAM  Bairn  m $S34  9a 

Jk  EPROM  Kit  114  96 

10  Board  KM  44  50 

Extender  Board  * connector  12  50 

Video  interlace  &a*rdi  tot  125.00 

16K EPROM  DHrtbtwJaPfiOMS  74.SO 
t6A  Slal.c  RAM  Ddifd  Ail  395.00 
Uorlh  Stax  Floppy  0lil  X||  5665  00 

AtfdfMFISt  brirt  ltd  4 15.00 

Pjralnjfl  its  T00A  logic 

Anaiyier  Kit  S1S9.0D 

Mocfl  TO  tnpqer  Expander  K.d  S229  M 
Mgpel  ISO  -Bus  Grj&ier  X*  6369  GO 
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SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


a ibb 

IE 

c$ 

DHP3i 

MVt 

Ei- 40  0 

> INNER  TIHI N □ LBiP 

aisA 

ID 

DMPAt 

DCR 

E 

610B 

C2 

BA0I 

JNZ 

CMP  ft 

JLJ9P  0N  L 

01SE 

15 

DCR 

D 

e isf 

C2 

seai 

JNI 

EMP3 

J LB!)  P i F D 

ai9e 

C3 

7 781 

JMP 

EHP2 

j DELAY  WN  E 

J JIBUTI  HE  T0 

OUTPUT  A 

BYTE  TO  TAPE 

ai95 

PS 

i 

T3UTI 

PUSH 

PSV 

0 |96 

DB 

l* 

T0  UTVr 

IN 

T5TAT 

J CHECK  STATUS 

a [99 

E6 

02 

AN  I 

TOMSK 

JKASK  LW  VAN  TED  BITS 

S19A 

CA 

9«  1 

JI 

raurw 

JL0OP  LWT1L  READY 

BI9D 

F] 

POP 

PSV 

t BET  BYTE 

give 

D3 

13 

OUT 

TPATA 

01AO 

C9 

RET 

t 

t CON  5®LE- INPUT  Rll  (JT  l N E 


BIA] 

t 

DB  ID  FlEADl 

IN 

CSTAT 

J CHECH  STATUS 

0 IAD 

E6  81 

AN  l 

C1KSK 

) mask  FOR  INPUT 

01AS 

CA  AlSi 

J£ 

READ 

ILBOP  UNTIL  READY 

0 1 AS 

DU  1 1 

IN 

C Data 

j GET  DATA 

B1AA 

£6  7F 

AN  1 

1ST 

1 STRIP  PARI TY 

01AC 

FE  03 

CPI 

3 

J C8NTR0L-C 

3 1 A E 

CA  ODSO 

JZ 

START 

1 RESTART 

BIB] 

Ft  IB 

CPI 

84 

1 C4NTR0L-X 

81  S3 

CA  00  F0 

JZ 

HON  I T 

J RETURN  TO  MBNIT01 

J 

i CO  M SB  L E OUTPUT  ROUTINE 
J 


B1S6 

F5 

aUTTi 

PUSH 

P5V 

0IB7 

DB 

10 

aurvi 

IN 

CSTAT 

i CH  ECK 

STATUS 

3IB9 

E6 

02 

AN  I 

cart  sk 

JMASK 

FBR  3UTPUT 

BIBB 

CA 

0701 

J1 

OUTV 

jlbbp 

IflTlL  READY 

GIBE 

FI 

Pi  P 

PSV 

BIEF 

03 

1 l 

BUT 

CPATA 

8icj 

C9 

RET 

J INPUT 

AN  ADDRESS  T0 

HjL  FROM 

THE  CONSOLE 

3 1G2 

D5 

REA  DHLi 

RUSH 

0 

BiC3 

CD 

CD0  L 

CALL 

RDHEX 

1 INPUT 

HI  GK  HALF 

8IC6 

87 

MB  V 

Hr  A 

8 1 C 7 

CO 

CDSl 

CALL 

RDHEX 

t INPUT 

LBV  HALF 

0 1 CA 

6F 

MB  V 

L*  A 

81  CD 

D 1 

POP 

D 

8 ICC 

C9 

RET 

I INPUT  TV®  HEX  CKAFACTERS  AND  CONVERT  T0 
J A BINARY  BYTE  IN  E 

r 


0 1 CD 

CD 

DBS  I 

RDKEXi 

CALL 

HEX2 

J READ  UPPER  CHARACTER 

5 1 DO 

07 

RLC 

BID! 

17 

RAL 

j pa  tat  e 

8 1 DS 

17 

RAL 

na  UPPER  HALF 

BIDS 

1 7 

RAL 

0104 

5F 

Md  V 

E»  A 

BIDS 

CD 

DBS  1 

CALL 

HOf? 

J READ  LOVER  HALF 

0 100 

B 3 

ado 

t 

? Can  BIN  E BBTH 

BID* 

5F 

rtav 

E>  A 

; SAVE  IN  E 

0 \ DA 

C9 

PET 

J 

J INPUT 

A HEX 

CHARACTER 

TB  A 

01  DO 

CD 

AI0I 

H EX2  i 

CALL 

READ 

I CONSOLE  INPUT 

3 IDE 

FE 

40 

CPI 

" " 

01EO 

CA 

DBS  1 

Jl 

HEX  2 

I l CN0RE  BLANKS 

8LE3 

D6 

30 

SUI 

*'<r 

J REhavi  ASCII  BIAS 

8IE5 

DA 

F501 

JC 

ERROR 

1 ERR8R#  LESS  THAN  l,0« 

SLE0 

FE 

17 

CPI 

83 

01E A 

D2 

F38I 

JNC 

ERROR 

JERR0IL  > ”F" 

0 [ED 

FE 

DA 

CPI 

10 

8 IEF 

00 

RC 

1 A N IM  EEF  0-7 

8IF0 

D6 

DT 

SUI 

7 

BI  F2 

FE 

OA 

CPI 

10 

0lf4 

DO 

RNC 

IA  LETTER  A‘F 

8IF5 

3E 

3f 

ERR®  R | 

H VI 

Ap'*7  ** 

81F7 

CD 

0601 

CALL 

BUTT 

J PRINT  7 FAR  ERflJR 

81  FA 

C3 

0080 

t 

JMP 

START 

I MEMORY  ERR0R 
J 


SIFD 

3 E 

40 

MERR( 

H VI 

A/  "FT1 

BIFF 

CD 

8 68  1 

CALL 

®UTT 

J PRINT  AN  H 

8202 

CD 

OB  82 

CALL 

®UTHL 

J PRINT  THE  POINTER 

8405 

C3 

0080 

JMP 

START 

I THY  AGAIN 

J OUTPUT  A DOUBLE  BYTE 

IN  HEX 

6200 

7C 

aimtLi 

J10  V 

A 'H 

t GET  H 

S 209 

CD 

0D52 

CALL 

0UTHX 

J PRINT  IT 

04OC 

7D 

14®  V 

ApL 

t GET  L 

I C®r4  VERT  A BINARY  BYTE  T3  TVS)  HEX  CHARACTERS 
/ AN P PRINT  THEM 
3 


B £00 

F5 

dUTKXt 

PUSH 

PSV 

0 20  L 

F5 

PUSH 

PSV 

B 20  F 

IF 

RAH 

8410 

IF 

RAP 

JRfTATE  UPPER 

841  1 

IF 

PAR 

t CHARACTER  TO 

8214 

IF 

RAR 

JLB VER 

0213 

CD 

ICS2 

CALL 

H EX  1 

f UPPER  CHARACTER 

3216 

n 

POP 

PSV 

JLBVER  CHARACTER 

8217 

CD 

L C8  £ 

CALL 

HEX! 

32!  A 

FI 

POP 

PSV 

02  1 K 

C9 

RET 

t 

1 OUTPUT  A HEX  CHARACTER  FROM 
/ LOVER  FOUR  BITS 

t 

B2ID  £6  OF  HEXll  AN  I 5DF  JMASK  UPPER  HUH  BITS 

3 2 1 £ Cfc  9 Q ADI  190 


S £20 

S 7 

DAA 

I INTEL  DAA  TRICK 

B22 1 

CE 

40 

ACI 

140 

0223 

47 

DAA 

B224 

C3 

0681 

JHF 

BUTT 

1 

1 L30K 

FOR  A 

CARRIAGE  RETURN  AT  END 

I SI  CONSOLE 

INPUT  LINE 

$287 

CD 

Ate  t 

ca« 

CALL 

READ 

842A 

FE 

OD 

CFl 

CR 

B22C 

CS 

FSB  1 

JN2 

ERR®  R 

l CARRIAGE  RETURN*  LINE 

FEED  AND  NULLS 

S22F 

3£ 

CD 

CRLFI 

HVl 

A*  CR 

6 231 

CD 

B 60  1 

CALL 

BUTT 

6234 

3 E 

DA 

H VI 

A*  LF 

0236 

CD 

B 60  1 

CALL 

OUTT 

6 239 

AF 

XRA 

A 

J GET  A NULL 

32  3 A 

CD 

B 60  1 

CALL 

® UTT 

023D 

CO 

B60| 

CALL 

®UTT 

8240 

CD 

0681 

JHP 

OUTT 

J send 

AN  ASCII 

MESSAGE 

TO  CONSOLE  UNTIL 

I UNTIL 

. A BINARY  ONE  I 5 

FBIWD* 

J C K*  L 1 15  MEMORY  PAINTER* 

0243 

7£ 

SEN  Dili 

MO  V 

A*  M 

J FETCH  BYTE 

0244 

CD 

8601 

CALL 

a UTT 

J PRINT  IT 

0 247 

43 

1 NX 

K 

J INCREMENT  P0  INTER 

8248 

07 

ORA 

A 

HERO  AT  END 

B249 

C2 

4302 

JNE 

SEN  DM 

JKEEP  GOING 

B24C 

C9 

RET 

1 HAKE 

AN  I APS 

TAPE 

024D 

21 

0000 

rtAKEl 

LXi 

H*0 

t 

LX  I 

H*  0800H 

84  80 

44 

308  3 

BHLD 

EL8  CK 

fZERO  BLOCK  NUMBER 

8253 

22 

328  3 

SHLD 

ELK  2 

8256 

CD 

048  1 

CALL 

REA  DHL 

i START  ADDRESS 

5259 

EB 

XCHG 

825A 

CD 

0481 

CALL 

REA  DHL 

I STOP  ADDRESS 

82  50 

EB 

XCHG 

8255 

CD 

2 782 

CALL 

GO 

J CARRIAGE  RETURN? 

$46! 

CD 

F8$4 

CALL 

leaor 

JFtNCn  LEADER 

8464 

70 

NEVBLi 

MOV 

A*  E 

JNEV  BLOCK 

8265 

93 

SUB 

L 

1 H® V FAR  TO  END? 

8266 

7A 

MOV 

A*  D 

0 467 

506 

K 

8468 

DA 

DCS  4 

JC 

LBLK 

1 DONE 

8 2 6B 

3E 

01 

MUI 

a*  sa  k 

32  6D 

CP 

1783 

CALL 

PBYTE 

* PUNCH  SBH 

B27C 

AF 

XRA 

A 

J GET  A ZERO 

0271 

32 

3803 

5TA 

ELKL 

JZER4  BLOCK  LEX  GTH 

0474 

47 

MOV 

By  A 

HERO  THE 

B275 

4F 

MOV 

t*  A 

t CHECKSUM 

0476 

E5 

PUSH 

H 

B277 

DS 

PUSH 

D 

8270 

4 1 

300  3 

LX  I 

H*  BLACK 

I BLOCK  NUMBER 

3 S 78 

7E 

N EVZ  l 

MOV 

A*  H 

t LET  BLOCK  NUMBER 

B27C 

3C 

INK 

A 

J INCREMENT  I T 

B27D 

47 

DAA 

1 CONVERT  T®  DECIMAL 

82  7E 

77 

MO  V 

Hi  A 

/PUT  IT  BACK 

8ETF 

DA 

7E84 

JC 

NEWS 

1 CONTINUE  IT  CARRY 

8 40  2 

21 

3383 

LX  I 

H*  BLK4 

;hi  gh  end  of  block  * 

020  5 

16 

OA 

M VI 

Dr  4 

14  BYTES 

3207 

7E 

NEVDl 

MOV 

ArH 

0208 

B7 

a ha 

A 

0269 

CA 

9 A82 

je 

NEVA 

I SKIP  LEADING  ZEROS 

B 20  C 

FE 

OF 

CPI 

15 

040E 

DA 

9 782 

JC 

NEV5 

I LEFT  HALF  IS  ZERO 

8 291 

CD 

0683 

CALL 

PtN£ 

I PUNCH  BLOCK  NUMBER 

0294 

C 3 

9A02 

JMP 

NEVA 

0 29  7 

CO 

0F83 

N EV5i 

CALL 

WIHEXI 

029A 

28 

NEV4i 

DCX 

H 

B29B 

15 

DCR 

D 

J DECREMENT  CfllXlT 

0 29  C 

C2 

0 78  2 

JN2 

NEV3 

0 29  F 

D1 

P0P 

D 

BEAD 

El 

pap 

H 

0 4A  1 

3E 

04 

HUI 

Ar  STX 

8 2A3 

CD 

1783 

CALL 

PBYTE 

JPtHCH  STX 

8 2 A 6 

7E 

NEXTDt 

MOV 

Ar  H 

1 GET  DATA  BYTE 

6 2A7 

S3 

INK 

H 

J INCREMENT  POINTER 

Q2A8 

FE 

OD 

CPI 

CR 

0 2AA 

CA 

C982 

JE 

LNDBL 

j Carr  ret  ends  block 

04AD 

FE 

20 

CPI 

rr  n 

0SAF 

D2 

BB0S 

JNC 

PDATA 

JN0T  C0NTROL  CHAR 

0SB4 

F5 

PUSH 

PSV 

S2B3 

3E 

10 

MVI 

A*  DLE 

VINDICATE  CONTROL  CHAP 

0 SB  5 

CD 

1 783 

CALL 

PBYTE 

S2BS 

FL 

pap 

PSV 

B2B9 

F 6 

40 

®RI 

140 

J CON  VERT  CONTROL  CHAR 

SSBB 

CD 

1703 

FDATAt 

CALL 

PBYTE 

JPIWCH  DATA 

0SOE 

3A 

3883 

LDA 

BLXL 

S2CI 

DC 

1 NR 

A 

1 INCREMENT  BLOCK  COUNT 

BSCS 

27 

DAA 

} CONVERT  TO  DECIMAL 

02C3 

32 

308  3 

5YA 

BLKL 

J SAVE  NEW  BLOCK  COUNT 

B2C6 

C3 

A66  2 

JMP 

NEXTD 

JNEXT  BLOCK 

J 

; END  OF  BLOCK 
I 


S2C9 

3 E 03 

EN  DBL  l M VI 

A*  ETX 

02CB 

CD  1703 

CALL 

PBYTE 

i PUNCH  ETX 

02CE 

70 

MOV 

A*  0 

J CHECKSUM  IKlG  HAL  El 

84CF 

4F 

CM  A 

ICOliPLEMINT  IT 

82D0 

CD  E782 

CALL 

P5UM 

J PUNCH  S Mi  GH  CHAR 

84D3 

79 

MOV 

Ar  C 

f CHECKSUM  t LO  V HALF) 

84D4 

4 F 

CHA 

J COM  PL  EM  EH  T IT 

02  US 

3C 

1 NR 

A 

) FORM  TVOS  COM  PL  EL  EJJ  T 

80D6 

CD  £784 

CALL 

P5W 

f PINCH  2 LOW  CHAR 

04D9 

C3  6484 

JHP 

MEVBL 

1 START  NEXT  BLOCK 

END  OF  FILE* 

PUNCH 

EOT 

i 


150  INTERFACE  AGE 


JUNE  1978 


B2DC 

3E  04 

LBLKl 

M VI 

A,  EJT 

82DE 

CD  2183 

CALL 

POUT 

sect 

CD  FB82 

PTRALl 

CALL 

LEADR 

1 PUNCH  TRAILER 

82E4 

C3  0080 

JHP 

START 

1 PUNCH 

CHECK  SIM 

82E7 

F5 

PSUHl 

PUSH 

PSV 

82E8 

IF 

RAP 

82E9 

IF 

RAR 

82  EA 

IF 

RAP. 

82EB 

IF 

RAR 

82EC 

E6  OF 

AN  I 

S0F 

J STRIP  UPPER  4 B1T5 

82EE 

F6  40 

0R1 

*40 

1 CONVERT  TO  A LETTR 

82F0 

CO  2183 

CALL 

POUT 

i PUNCH  UPPER  HALF 

82F3 

FI 

POP 

PSV 

82F4 

E6  OF 

ANl 

S0F 

1 STRIP  UPPER  BITS 

B2F6 

F6  40 

0RI 

S40 

1 CAN  VERT 

82F8 

C3  2183 

JMP 

P0UT 

1 PUNCH 
1 

LEADR « 

A LEADER 

82  FB 

AF 

XRA 

A 

1 GET  A NULL 

82FC 

06  48 

M VI 

Bj  72 

INUMBEP  0 F NULLS 

82FE 

CD  2183 

NLDRl 

CALL 

POUT 

8301 

05 

DCR 

B 

8302 

C2  FE82 

JNZ 

NLDR 

8305 

C9 

RET 

J PUNCH 

TW  HEX 

CHARACTERS  FROM  A BINARY  BYTE 

8306 

F5 

PUN  2 1 

PUSH 

PSV 

8307 

IF 

RAR 

8 308 

IF 

RAR 

8309 

IF 

RAR 

B30A 

IF 

RAR 

830B 

CD  0F83 

CALL 

PNHEX1 

1 PUNCH  UPPER  HALF 

830E 

FI 

P0P 

PSV 

J PUNCH 

A HEX  CHARACTER 

FROM  L0VEP.  FOUR  BITS 

830F 

E6  OF 

J 

PNHEXll 

ANl 

S0F 

IMASK  UPPER  F0UR  BITS 

8311 

C6  90 

ADI 

*9  0 

8313 

27 

DAA 

6314 

CE  40 

AC  I 

140 

8316 

27 

DAA 

I 

i PUNCH 

A BYTE 

AND  ADD 

T0  CHECKSUM 

8317 

F 5 

PBYTEi 

PUSH 

PSV 

8318 

81 

ADD 

C 

1 ADD  T0  CHECKS IH 

6319 

4F 

M0V 

Ct  A 

83 1 A 

78 

MOV 

As  B 

83 1 B 

CE  00 

AC1 

0 

J ADD  CARRY  T0  HIGH  HALF 

8310 

47 

M0  V 

B*  A 

83 1 E 

C3  2283 

JMP 

P0UTV 

J PUNCH 
1 

PflUTl 

A BYTE 

8321 

F5 

PUSH 

PSV 

8322 

OB  12 

pauTvi 

IN 

TSTAT 

8324 

E6  02 

ANl 

TOMSK 

8326 

CA  2283 

JE 

P0UTV 

8 329 

FI 

P0P 

PSV 

6 32A 

03  13 

iUT 

TDATA 

832C 

C9 

RET 

8320 

0001 

TASK* 

DS 

I 

ISAVE  THE  TASK 

B32E 

00 

EFLAGt 

DB 

0 

I CHECKSUM  ERROR  C0UNT 

832  F 

00 

L FLAGl 

OB 

0 

1 LOAD  FLAG 

8330 

00  00 

BLOCK  i 

DB 

0/  0 

ISAVE  BL0CK  NUMBER 

8332 

00 

BLK2I 

oe 

0 

8333 

00 

BLK4I 

DB 

0 

8334 

0004 

DS 

4 

8338 

00 

BLKLt 

DB 

0 

I BLOCK  LENGTH 

8339 

00  00 

MPNTRl 

DV 

0 

I MEMORY  POINTER 

833B 

4E  83 

CPNTRl 

DV 

csuht 

I CHECKSUM  TABLE  P0INTR 

8330 

20  43  48 

EMLSGj 

• ASCI Z 

- CH  ECKStM  ERP0RS"  I/O 

45  43  4B 
53  55  40 
20  45  52 

52  4F  52 

53  00 

8 34E  0028 

CSUMTl 

DS 

40 

1 TABLE  if  CHECK  SUMMED 

SYMBOL  TABLE 


A 

-10007 

B 

-toooo 

BLKL 

8 336 

BLK2 

8332 

BLK4 

8333 

BLA  CK 

8330 

BL0CKN 

805C 

BYTE 

8133 

BYTE5 

6 10F 

C 

-10001 

CDATA 

■ 

0011 

G GIMSK  • 

0001 

C0MSK 

■ 

0002 

G 

CPNTR 

833B 

CR 

- 

000D 

G CRLF 

822  F 

CSTAT 

■ 

0010 

G 

CSUMT 

834E 

D 

-10002 

DEND 

80C0 

DEN  2 

aocc 

DEN  3 

80CL 

DLE 

0010 

G DMP2 

8 177 

CMP3 

8188 

DMP4 

8 18A 

D0NE 

a I3F 

DUMP 

8 16E 

E 

■ 

X0003 

EFLAG 

8 32E 

EMESG 

8 33D 

ENDBL 

62C9 

EOT 

■ 

0004 

G 

ERROR 

8 1 FS 

ETX 

■ 

0003 

G F DATA  - 

0013 

FIMSK 

■ 

0001 

G 

FIXSM 

8102 

F0MSK 

• 

0002 

G FSTAT  ■ 

0012 

Gd 

8227 

K 

• 10004 

HEX  1 

82 1 C 

HEX2 

6 1 DB 

1NAY2 

81  IB 

INBYTE  8118 

L 

-10005 

LBLK 

82DC 

LEADR 

82  FB 

LF 

- 000A 

G L FLAG 

832F 

LOAD 

8033 

L0AON 

8044 

M 

-10006 

MAKE 

324D 

MERR 

8 1 FD 

MON  IT 

F800 

G 

M0VE 

80AD 

MPNTR 

8339 

N CHAR 

8018 

MEVBL 

8264 

NEV2 

82  78 

NEV3 

628  7 

NEV4 

829A 

NEV5 

8297 

NEXTD 

82A6 

NLDR 

82FE 

0UTHL 

8208 

0UTHX 

820D 

0UTT 

81B6 

0UTV 

8IB7 

PACK2 

8089 

PACK  3 

807F 

PBYTE 

8317 

PDATA 

62BB 

PLINES 

8159 

PLIN2 

8 ISC 

PNHEX1 

830F 

P0UT 

8 321 

P0UTV 

6 322 

PSUM 

82E7 

PSV 

-10009 

PTRAL 

82E1 

PUN  2 

8306 

PUTIN 

8122 

PUT2 

8125 

PUT  3 

812C 

RDHEX 

8ICD 

READ 

8IAI 

REA  DHL  81C2 

SEN  DM 

8243 

SKI  PL 

80B7 

SOH 

a 

0001 

G 

SP 

-10008 

STACK 

• 

F3A0 

G START 

8000 

STX 

a 

0002 

G 

TASK 

832D 

TDATA 

- 

0013 

G TEXT 

8098 

T0MSK 

a 

0002 

G 

TOUT 

8 195 

T3UTV 

8196 

TSTAT  - 

0012 

X 

•X000A 

Y 

-X000B 

BITS 


HI 


B^TES 


^ ....  y 


SERVES  YOU  WITH: 


Digital  Group 
IMSAI 

Industrial  Microsystems 

Lear-Siegler 

Micro  Design 

North  Star 

Okldata 


PerSci 

Pickles  & Trout 
Poly  Morphic  Systems 
Solid  State  Music 
Soroc 
Tarbell 

Technical  Design  Labs 


Vector  Graphic 


BITS  N BYTES 
College  Business  Park 
679  "D"  S.  State  College  Blvd. 
Fullerton,  Calif.  92631 
(714)879-8386 
HOURS: 

12-7  P.M.  M-F  12-5  P.M.  Sat. 


Our  Representative  In  San  Diego!  Jim  Farthing 
(714)  421-1041 


CIRCLE  INQUIRY  NO.  58 


INVENTORY  CONTROL 

A complete  package  for  retail  and  wholesale 
businesses  designed  by  21st  Century  Enter- 
prises, Inc. 

This  system  keeps  track  of  orders,  sales,  returns  and  { 
shipments  as  well  as  a detailed  inventory.  Special 
features  of  this  program  include  inventory  age  and  an 
immediate  alarm  for  products  which  fall  below 
minimum  stocking  requirements.  In  addition  it  pro- 
duces a sheet  for  physical  inventory  counting. 

A series  of  nine  informative  reports  are  generated  | 
by  the  package: 

(1)  A detail  inventory  report 

(2)  An  inventory  status  report 

(3)  An  on  order  report 

(4)  An  order  exception  report 

(5)  An  analysis  by  cost 

(6)  A physical  inventory  list 

(7)  A period  to  date  report 

(8)  A year  to  date  report 

(9)  A minimum  quanity  search. 

This  program  is  designed  to  operate  on  the  North  I 
Star  Micro-Disk  System.  (Soon  to  be  available  on  | 
Micromations  Macro  Disk). 

5%  Discount  on  North  Star  Horizon 
with  each  purchase  of  this  system. 

j NEIGHBORHOOD  COMPUTER  STORE 

\ *\r  4902  34th  No.  20 

Lubbock,  Texas  79410 
(806)  797-1468 


JUNE  1978 


CIRCLE  INQUIRY  NO.  80  INTERFACE  AGE  151 


S.D.  COMPUTER  PRODUCTS 


AN  EMPIRE  NMD  CO. 


PhO+  BOX  2B810E 


DALLAS.  TEXAS  75228 


EXPANDABLE  EPROM  BOARD 

16K  OFT  32 K EPROM  W9,9S  W/ODT  EPROM 
AlldmS  Yau  10  Use  Esther  2768' S FtW  1GK  of  Epram  or 
2716  s For  J2K  oE  Lprem, 

KIT  FEATURES: 

L All  Address  Lines  & 03tu  Buflered 

2,  Quali ly  Plated  ihrougb  P.C.  Board  Including 
Solder  Mask  anti  Silk  Screen 

3,  Selectable  Uml  Slates 

4,  On  Board  Regulation  Provided 
5..  All  Socket  Provided  W/ Board 


WE  CAN  SUPPLY  4 50 As.  270S's  AT  $L 
WHEN  PURCHASED  WITH  BOARD, 


.95 


4K  LOW  POWER  RAM  KIT 
The  Whole  Works -$79.95 

Full  Buttered  ■ on  board  regulated  - reduced 
power  cansurnpfton  utilising  low  power  21 102-1 
500ns  RAMS  - Sockets  provided  for  ail  ICs. 
Duality  piaied  through  PC  board. 


-Add  tie  M rnr 
2W»H  RAM  Anar  and 


EXPANDORAM 
THE  ULTIMATE  RAM  BOARD 
32 K FOR  $475.00 


. .HSL.CiD 
. 259.00 
. . J&J.QO 
475,00 


BUY  A 5WO  edMPMl0LF  RAM 
liCJARU  ANP  UPC  RAPE  m SAME 
BdARD  TO  A MAXIMUM  Of  &5K 
MEMORY  IN  SUPS  DF  LlTHtft  8ft 
RfiiFrn  pmjFS  wi  r h (noiFTfi  fa*  OR  16B  AT  YOUR  OPUOH  AY  Mi  ftl 
™ SOCKETS  FOTt  ^ PURCHASING  MORE  RAM  CHIPS 
OPLNAllOK  ■ -- — — 


TSIC  3?K  VERSION  USES  THE  M0S 
TEA  MK4IIS  RAM  AND  SMS  8K 
BOUNDARIES  AND  PHaUCTlUN  £ 
UTILIZES  0IP  SWITCHES.  “ “ 


FROM  SP  COMPUTER  PRODUCTS 


. $261.00 
51S.00 
. . TST.flO 
Ski.  DO 


THE  CAR  VERSION  USES  THE  MdS 
IfK  MKh  L Lt  HAM  AND  HAS  Lth 
BOUNDARIES  AN0  PROTECTION  £ 
UTILIZES  DIP  SWITCHES.  r C. 
DOARO  COMES  WITH  SOCKETS  FOR 
64  K OPERATION 


LOCK  AT  THE  FEATURES  W£  HAVE  BUILT  INTO  THE  EXPAN  DO  RAM  I 


• NO  WAIT  STATES  REQUIRED 

• NO  CYCLE  STEALING  NEEDED 

• ON  BOARD  REGULATION 

• CONTROL  DATA  A ADDRESS  INPUTS 
UTILIZE  LOW  POWER  SCHOTT  KY 
DEVICES 

• DESIGNED  TO  WORK  WITH  Z BO. 

0080,  8065,  CPU'S 

ADD  SW  W TO  ABOVE  PRICES  FOR  FULLY  ASSEMBLED  AND  TESTED  BOARDS 


■ MEMORY  ACCESS  TIME  1$  375  ns 

► MEMORY  CYCLE  TIME  IS  500  ns 
1 POWER  REQUIREMENTS  ARE: 

0 VDC  40C  MA  DC 
IS  VDC  400  MA  DC 
* — IS  VDC  30  MA  DC 

► ON  BOARD  INVISIBLE  REFRESH 


Z-80  CPU  BOARD  KIT 
Complete  Kit  $139. 


'*1 


CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z-80 
CPU  BOARD:  Expanded  set  of  158  instructions. 

8080A  software  capability, 
operation  from  a single 
5VDC  power  supply;  always 
stops  on  an  Ml  state,  true 
sync  generated  on  card  (a 
real  plus  feature!),  dynamic 
refresh  and  NMI  available, 
either  2MHZ  or  4 MHZ  op- 
eration, quality  double  sided  plated  through  PC 
board;  parts  plus  sockets  provided  for  all  iC's. 
*Add  $10.  extra  for  Z-80A  chip  which  allows 
4MHZ  operation. 


NEW  FROM  S.D. 

MVERSAFLOPPYM™  KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 

ONLY  $149,00 


FEATURES:  IBM  3740  Soil  Seclmed  Compa  1 1 b lu . S-IGD  BUS 
Compatible  lor  l 00  or  8080.  Control;,  up  m A Drive;  (cingi* 
or  duublo  Sided)-.  Pi  redly  cdniml;  |hv  falfftttfftig  drives: 

I.  SbUQart  £*400/450  Mini  Floppy 


*rd  Floppy,  Operate',  With  muHiNm  CP/M  operating  system 
and  C-Basic  Compiler.  The  new  "Vefsefloppy1"  from  S.D. 
Cumpuler  Products  piovicJec  complete  corvlrol  lor  many  of 
ftte  .ivdlatote  r loppy  (Mli  Drive; . Bath  Mini  and  Full  Sii-e. 
FD 177  IB-1  Single  Oon^uy  Controller  Chip.  Listings  Cor  Con- 
Irol  Software  are  included  in  price. 

FO  1 771 B 1 CHIP  ALONE  $39  95 


Law  Cost 
Cassette 
Interface  Kit 

$19,95 


fMluiei:  PUy  md  rHote  Lt.  Standard  2400/ I2D0  Hr 
lane;  IDS  Baud.  TTL  I/D  PIih*  LccX  Leo*, 

draHh  52  Fin  fruwtcDpr  and  8 pin  Mpltt  CenitEEter. 
Cemf-i  mrliHlIy  uwnibled.  Ottil  later  in-d  }N«  lock 
Ipap  pre  tuned  In  It  C.  Standard-.  Setecter  jwilfh  ier,da 
chirtlt  diti  at  lu-tilury  input  dill  te  imtKprKMMf. 

LEO  indi(4t«i  lai>c  1 I Bill, 


8K  LOW  POWER  RAM 
$159.95 

FUL.LY  ASSEMBLED  AHD  TESTED.  NOT  A KIT 
ImM.  — Attain  - S-tEXj  Buis  compatible.  uM  low  power 
aiotlt  ?IL0J-HW»iS  In  I-  V buttered  CO  Mjrd  rogu'nled. 
quality  plated  tefeugh  PC  board,  ificteding  aolder  mask  a 
pui  dtp  awtrthn* ' J 


■Adtj  tJD.DQ  For  y 

250m  RAM  opMJUon 


Z80  STARTER  KIT 

LEARN  COMPUTERS  FROM  THE  START! 
SIMPLE.  STEF*  BY  STEP  LEARNING,  CONSTRUCTION, 
programming,  OPERATION,  memories,  inter- 
facing, COMPUTING,  AND  CONTROLLING  WITH 
AUDIO  CASSETTE  INTERFACE  CAPABILITIES. 
Compute  Kit  intludos;  Key  board  and  Display:  2BO 
Central  Processing  Unit;  I nst  ructions:  Ope  ration  Man- 
ual; Learning  Guides- 

Features:  Powerful  2&0  CPU  with  158  instruction;  < 1024 
Bytes  (Expandable  to  204 B Byles  ON  BOARD)  of  RAM  • 
2 Bi-Directional  In  pul /Out  put  Ports  wills  Handshaking 

* Kansas,  Cily  Standard  Audio  Cassette  Interface  Iflf 
Program  Storage  ■ Hexadecimal  Keyboard  and  Display 

* Wi rewrap  area  for  cirStem  Circuilry  * S- 1(H)  Connector 
on  board  for  Memory  and  I/O  Expansion  * 2716/275B 
PROM  Programmer  ■ "E-BUG"  Monitor  ROM  (Including; 
Memory,  Pori  and  Register  Examine  and  Change  Com- 
mands: Breakpoints;  Single  Step  Capability;  Audio  Tape 
Load  and  Dump:  Erecuie  user  program  Commands.) 
Many  more  unique  features.  The  best  computer  edu- 
cohonal  kit  Dn  the  market  , , , the  Complete  cumpuler 
and  Educational  package  for  only  $199,00.  (Available 
June  J97S1. 


INTRODUCING  THE  SBC-100 

(The  Z-80  Based,  S-100  Single  Board  Computer) 

$349.00 


FEATURES: 

* Mo  Front  Panel  Needed 

* Z30  CPU  (2  or  4 MHZ) 

* IK  RAM 

* 4 ROM /PROM  Sockets  for  4K/3K  of  Memory 

* SYNCHRONOUS/ASYNCHRONOUS  Sena!  I/O  tvilh 
RS-232  and  Current  Loop  Inlerface  and  Software 


Programmable  RryinlH  Rate 
Parallel  tnpuil  Ron 
Parallel  Out  pul  Pori 
4 Channel  T imer /Counter 
4 Vectored  interrupt* 


O.E,M.  SPECIAL 

ASK  ABOUT  SPECIAL  OEM  DISCOUNTS  ON  THE  S O 
SOC  100  — SINGLE  board  COMPUTED 
VERSAFLOPPV  ’I  FLOPPV  DISK  CONTROLLER 
EXPANDORAM  3£K  RAM 


■COMPATIBLE  SET  ■ 

$349  00 
5149  CD 
5A7&00 


EACH  KIT  IF  PURCHASED  SEPAifATELV  TOTAL  $97300 
ORDER  ALL  3 KITS  TOGETHER  FOR 

$899,00 

Thu  Powerful  Threesome  Operates  Together  to  Form  A Comoleta  Computer  for  Your  System , 


Z-BO 

Programming  Manual 


m DEPTH  DETAIL  OF 
THE  Z-80  CPU 
MICROCOMPUTER 


S,  D- 


SALES  SPECIAL 

$9.95 


MICROPROCESSOR 

CHIPS 

$212  ■ 1/0  port 

.3.50 

8214  — P.I.C. 

12.95 

8216  — Mon  Invert  Bus  . . 

495 

8224  — Clock  G*n 

. .4.95 

8226  — Invert  Bus  . 

. . 3.95 

PIQ  for  2—80  . 

14,95 

CTC  for  Z— 80  . 

14.95 

8228  Svs.  Controller 

. 8.20 

8251  Pro*,  comm 

i,  interfact.  .10-95 

8255  pros.  prep. 

interface.  . 

13.50 

8820  Dull  Line  Peer 

. . L75 

8830  Dual  Line  I 

Dr 

. .1.75 

2513  Chir,  Can. 

. .7.50 

8638  Quid  Bus. 

Ftacvr,  . . . 

. .2,00 

74LS130N  — 1/8  decoder  . 

..  .,99 

8T97-Hex  Tri-State  Buffer  . . 

1.25 

1408/ 1489  RS282  ...... 

. .1.50 

TR  16DZB  Hart 

. ,3.95 

TR  3 863  Dart 

. . 8.50 

FD  17718  1 

39  95 

CMOS 

4001  i9 

4029 

99 

4002  19 

4042 

69 

4011  19 

4047 

1 50 

4013  32 

4049 

35 

4016  32 

4069 

23 

4017  95 

4071 

19 

4020  97 

4076 

97 

4022  97 

14518 

1,10 

4024  75 

14528 

85 

4027  39 

14529 

85 

RAMS 


21 LM  ■ 5O0NS 
21L02  Z50NS 
2114  4K 
1I0IA  ^ 2S6 
1TM-  IK 
MK  4115  8K 
74S  200  ■ 256 


flj  1 1 SO 
SMS  95 


45 

3 95 


CPU’s 


Z -dO  includes  manuar 
Z-UOA  includes  manual 
eoeoA  CPU  6 bit 

eOOSCPUSBlT 


29  95 
34  95 
1 1 95 
6 95 


PROMS 


1702A  ■ IK  ■ l.Sus  3.9S  er  10/35. 

2708  - *K  - 45  On,  14  95 

5204  ■ 4K  7,95 

S2S 1 29  — IK  2. SO 

2700U  m Sienejiq  SSPns  . 0 05 

COUNTER  CHIPS 


MK50307  5 Digit  elapsed  timer 
MK50250  Alarm  dock  . . . 
MK503fl0  Alarm  chip  . . 

MK 50395  6 digit  up/dn.  count 
MKS002  4 digit  counter 
MK5021  CaL  Chip  jp.  root 


e,95 
.4.99 
. .2.95 
12.95 
.B.95 
. .2.50 


S.D.  NOW  HAS  SOFTWARE  FOR  IT’S  CUSTOMERS 


CP/M  DISK  OPERATING  SYSTEM 


$99.95 


Cp  M >s  a powerful  disk  operating  system  which  has  become  »n  ihduslry  standard,  ft  is  COmpatiblo  wnh  severe! 
disk  tossed  FORTRAN  end  BASILS  This  package  includes  to  CPVM  diskette  fnv.ni  or  full  sim  edapied  lor  S.O 's 
SBC  iOO/VERSAFLOPPV  EXPANDORAM  board  eel  Complcla  documenlohon  is  included  i i CR/M  is  a reg- 
istered trademark  o(  Digital  Research  Corp..  Pacific  Grove.  CA, 


Z SO' DISK  BASED  ASSEMBLER % 69.95 

Runs  on  ANY  CP/M  based  disk  system  Assembles 
the  official  Zuog-Mostek  Mnemonics  Coolams  e* 
tensive  set  of  pseudo  ops  Available  on  mini  or 
full  site  diSkeile. 


VERSAf LOPPY 11  CONTROL  FIRMWARE  . $24  95 

Provides  control  for  VERSAF LOPPY  and  boots  up 
CP/M  This  runs  cm  2 BO  SOHO  or  BQB5  based 
computers.  Available  m 270$  qr  2750  prom. 


$49.95 


SO  MONITOR 

Rpweri ui  monitor  tpr  SBC- 1 00  Single  board  com 
outers  Includes  all  VERSAF  LOPPY  control  firm- 
ware .Comes  in  2716  prom  Aval  Table  in  4-6  weeks. 

VER5AFLDPPY  DIAGNOSTIC  PROGRAM  . . $24.95 

Provides  routines  which  ere  helpful  m cheeking  out 
a dish  based  system  Available  in  27Dfl  nr  2756 
prom. 


★ 


SUPER  FLOPPY  SPECIAL 

S D,  SALES"  VERSAFLOPPY  S’ 100  CONTROLLER  BOARD  PLUS 
5HUGART  5A  400  FLOPPY  DISK  DRIVE  INCLUDING  CABLE  FOR  ONLY 

$449,00 


★ 


CALI  IN  YOUR  BANKAMERICARD 
(VISA)  OR  MASTER  CHARGE  OR- 
DER IN  ON  OUR  CONTINENTAL 
TOLL  FREE  WATTS  UNE: 

1-800-527-3460 


Terns  Residents  Cali  Collect: 

214/271-0022 

DEALER  INQUIRIES  INVITEDI 


I All  prices  subject  to  change 
without  prior  notice  ) 


NO  COOT  TEXAS  RESIDENTS  ADD 
5% .SALES  TAX.  ADD  S%  OF  ORDER 
FOR  POSTAGE  & HANDLING  . OR 
DERS  UNDER  SlG.  ADD  75c  HAND 
LING.  FOREIGN  ORDERS  -US 
FUNDS  ONLYJ 
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SOFTWARE  SECTION 


SOFTWARE  EVALUATION 


The  Westminster  XEK  Assembler 
for  the  North  Star  Disk 

Reviewed  by  Alan  R.  Miller, 

Contributing  Editor 


The  North  Star  minifloppy  disk  is  perfect  for  those 
who  want  the  increased  speed  of  a disk  over  magnetic 
or  paper  tape  for  program  storage,  but  don't  need  the 
300K-byte  storage  capacity  of  a full-size  floppy.  The 
price  is  a lot  more  than  what  you  will  pay  for  a cassette 
tape  system  but  considerably  less  than  for  a big  floppy, 
At  this  time,  the  North  Star  system  comes  with  a disk 
operating  system  (DOS)  and  an  extended  BASIC,  If  you 
need  an  assembler,  you  will  have  to  look  elsewhere. 

I have  integrated  the  MITS  Software  Package  II 
assembler  with  my  own  system  monitor  and  the  North 
Star  DOS  so  that  I can  load  and  save  assembler  source 
files  on  the  diskettes.  However,  one  of  the  biggest  dis- 
advantages of  the  MITS  assembler  is  that  it  does  not 
produce  an  assembly  listing,  a format  that  combines  the 
original  source  listing  and  the  resulting  object  code  on 
the  same  line,  t then  assembled  the  Processor  Tech- 
nology Software  Package  1 (SP  1)  assembler  with  the 
MITS  assembler.  SP  1 produces  an  assembly  listing,  but 
has  a lot  of  disadvantages.  The  values  PSW  and  SP  must 
be  defined  in  each  program,  four-digit  line  numbers 
must  be  entered  at  the  beginning  of  each  line,  and  there 
Is  no  text  editor  or  tab  counter. 

The  Byte  Shop  of  Westminster,  California  offers  an 
assembler/disassembler  package  for  the  North  Star 
fioppy  that  takes  care  of  most  of  these  problems.  It  pro- 
duces an  assembly  listing,  provides  an  autonumber 
feature  and  has  a tab  counter.  Actually,  two  separate 
packages,  an  assembler  and  a disassembler,  are  com- 
bined on  a single  diskette  for  $48.  The  assembler  soft- 
ware is  integrated  with  the  North  Star  DOS  requiring  8K 
bytes.  Additional  space  is  needed  for  the  symbol  table, 
the  source  program  and  the  assembled  object  code. 

The  XEK  assembler  uses  the  input-output  routines  in 
DOS  that  you  have  already  written  (one  of  the  advan- 
tages of  North  Star  compatible  software).  Some  people 
do  their  output  from  the  B or  0 register,  others  from  the 
stack  (POP  PSW).  Some  terminal  ports  are  addressed  to  0/1 
others  to  10/11  HEX.  Some  status  flags  are  bits  0,1T  others 
are  bits  6f7  and  still  others  are  0 and  7 (I  have  samples  of 
all  of  these).  And  further,  some  status  registers  indicate 
ready  on  a logic  1 and  others  on  a logic  0,  It’s  a pleasant 
change  to  put  someone  else’s  diskette  Into  your  drive 
and  have  his  program  work  Immediately  on  your  machine! 
That  was  my  experience  with  the  XEK  package. 

There  are  two  assembly  language  formats  commonly 
used  for  the  8080  microprocessor.  Intel’s  style  Is  free- 
formatted  and  uses  colons  after  labels  and  a semicolon 
before  comments.  A second  style,  apparently  made  popu- 
lar by  Processor  Technology  with  their  Software  Package 
1 assembler,  does  not  require  colons  after  labels  and  in- 
dicates comments  with  an  asterisk.  The  SP  1 assembler, 
however,  is  not  free-formatted,  and  so  all  fields  must  be 
accounted  for.  This  means  that  a period  or  other  free 
character  must  be  placed  in  the  operand  field  if  a com- 
ment Is  needed  for  instructions  that  don't  have  oper- 
ands (such  as  DAA  and  SMA).  The  XEK  assembler  is  com- 
patible with  both  the  Intel  and  PTCo  formats  in  that  col- 
ons after  labels  are  optional  (although  they  sometimes 
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don’t  print  on  the  assembly  listing),  and  either  a semi- 
colon or  an  asterisk  can  be  used  to  indicate  the  start  of 
a comment.  The  fixed  format,  though,  means  that  the 
operand  field  must  be  indicated  if  a comment  is  needed. 

Source  programs  are  stored  in  the  same  format  used 
by  the  SP  1 assembler:  a byte  giving  the  distance  to  the 
next  line,  a 4-digit  ASCII  line  number,  the  text  and  a car- 
riage return.  Most  other  assemblers  do  not  put  into  the 
buffer  a byte  indicating  the  distance  to  the  next  line.  The 
MITS  package  stores  only  the  text,  tab  characters  and  a 
carriage  return  (no  line  feed  or  line  number).  If  you  are 
now  using  the  PTCo  SP  1,  you  can  give  your  existing 
source  programs  directly  to  XEK.  If  you  have  been  using 
another  assembler,  you  may  have  a problem  getting 
your  old  source  programs  Into  the  new  assembler.  I 
wrote  a program  to  convert  MITS  source  files  in  one  part 
of  memory  to  XEK  format  in  another  part  of  memory. 

The  XEK  monitor/assembler  package  provides  30 
commands,  using  the  letters  A-Z  and  the  symbols  : + ? 
and  These  allow  the  user  to  do  such  things  as 
display  memory  locations  in  HEX,  move  a block  of  mem- 
ory to  another  location,  change  memory  locations,  load 
and  save  programs  on  magnetic  tapes  and,  of  course, 
load  and  save  named  files  on  the  North  Star  disk.  The 
assembler  commands  are  similar  to  those  of  the  PTCo 
SP  1,  except  that  the  latter  uses  four-character  com- 
mands, In  fact,  much  of  the  XEK  assembler  code  is  iden- 
tical to  SP  1,  except  that  the  inefficient  original  code 
has  been  cleaned  up.  For  example,  there  were  a lot  of 
places  where  a CALL  was  followed  by  a RET.  These  have 
been  replaced  by  a JMP. 

You  can  create  an  assembler  source  file  by  giving  the 
F command,  the  file  name  and  its  starting  address.  Then, 
merely  press  the  space  bar  at  the  beginning  of  each  line 
and  the  next  line  number  appears  like  magic.  The  auto- 
number increment  can  be  changed  with  the  S command. 
The  label,  if  any,  is  typed  and  the  space  bar  is  pressed 
again.  This  time  the  cursor  moves  over  to  the  next  field 
(eight  columns).  The  single  space  that  was  entered  from 
the  keyboard  is  actually  placed  into  the  source  file.  But 
when  the  file  is  listed  with  the  P command,  each  space 
is  interpreted  as  a tab  character.  The  proper  number  of 
spaces  is  then  output  so  that  all  the  fields  will  line  up. 
Of  course,  a space  used  as  a literal,  embedded  in  the 
quotes,  will  not  be  interpreted  as  a tab.  There  is  also  an 
L command  to  display  the  file  as  actually  entered. 

Two  of  the  biggest  problems  with  the  PTCo  SP  1 are 
also  present  in  XEK  assembler!  No  text  editor,  and  the 
lack  of  an  ASCII  pseudo  op.  In  the  XEK  assembler,  the 
DB  (define  byte)  and  DW  (define  word)  directives  only 
allow  a single  argument.  If  you  want  to  include  a 
20-character  error  message  in  your  source  program,  you 
have  to  enter  it  as  20  DB  statements  or  10  DW  state- 
ments (in  the  latter  case,  the  characters  are  entered  two 
to  a line  but  in  reverse  order).  Most  assemblers  have 
solved  this  problem  either  by  having  an  ASCII  directive 
or  by  allowing  multiple  arguments  to  the  DB  statement. 

An  even  bigger  problem  is  the  lack  of  a full  text  editor, 
XEK  does  have  a character-oriented  editor  as  in  BASIC. 
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Presenting  a growing  line  of 
professional  quality  *■  a a 

iD^lvU 


1MSAI/ ALTAI  R ’ 


COMPATIBLE 


BOARDS 


8K  BLANK  RAM  BOARD  rar  2102  lypt  ntfirwry.  $25.00 

—with  MEMOflt  FROTEC1VUNPROTECT  and  SELECTABLE  WAIT  STATES 

Z-80  CPU  BOARD  $35,00 

-wilh  PROVISIONS  tor  ONBOARD  and  POWER  ON  JUMP 


PROTOROARD  $25.00 

(new)  2708/16  EPROM  BOARD  $25,00 

— aceepls  itp  lo  1GK  of  2700‘s  cr  32K  ol  271G's. 

AIL  BOARDS  FEATURE 

FULL  BUFFERING  on  ALL  DATA  and  ADDRESS  LINES  r 
SOLDER  MASKS  and  SILK  SCREEN1 
DIP  SWITCH  ADDRESSING1 
GOLD  EDGE  CONNECTORS 
PLATED  THROUGH  HOLES 

Wepl  tor  PfiDTOBQARO 


WATCH  FOR  OUR  16/64K  DYNAMIC  RAM  BOARD  AND 
ADDITIONAL  BOARDS  TO  BE  ANNOUNCED  FORTHWITH. 


OEM  and  QUanUly  distounU  available 


If  an  error  is  noticed  when  it  is  typed,  the  back-arrow  key 
can  be  pressed  to  delete  it.  But  after  a carriage  return 
has  been  entered,  the  entire  line  must  be  typed  over  if  it 
is  incorrect.  If  another  mistake  is  made,  the  line  must  be 
typed  again,  etc.  Unless  you  are  very  good  at  typing,  it 
may  take  a lot  of  effort  to  get  all  the  errors  out  of  your 
source  program. 

Fortunately,  there  is  a solution  to  this  problem.  I have 
written  a full  text  editor  for  the  PTCo  SP  1 which  will  ap- 
pear  soon  in  INTERFACE  AGE.  The  article  will  give  all 
the  patch  points  needed  for  both  assemblers.  Since  the 
code  at  all  of  the  patch  points  in  the  SP  1 assembler  is 
identical  to  that  in  the  XEK  assembler,  my  editor  can  be 
used  with  either.  The  only  problem  is  that  all  of  the  let- 
ters A-Z  have  been  used  in  the  XEK  program.  But  since 
there  are  two  tape  load  commands  and  two  tape  save 
commands,  I used  one  of  these  for  the  command  to 
branch  to  my  text  editor.  Since  the  source  is  available 
for  the  SP  1 assembler,  I have  incorporated  both  a tab 
counter  and  the  text  editor  into  my  package.  But  since  I 
don’t  have  access  to  the  XEK  source,  I couldn't  incor- 
porate it  directly  into  the  XEK  package.  In  this  case,  the 
editor  is  assembled  to  run  at  a separate  location,  and  so 
has  to  be  separately  loaded.  I was  surprised  to  find  how 
relatively  small  a full  text  editor  is  (300  bytes  in  this 
case),  and,  therefore,  am  puzzled  as  to  why  more  pack- 
ages don't  incorporate  them. 

If  you  haven’t  gotten  around  to  writing  your  own  sys- 
tem monitor,  the  combination  of  features  between  the 
North  Star  DOS  and  XEK  packages  gives  you  almost  all 
the  features  you  need  to  reassemble  the  programs  ap- 
pearing in  INTERFACE  AGE,  or  to  write  your  own  pro- 
grams for  submission  to  INTERFACE  AGE.lH 
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If  You  Don't  Mind  PAYING  A LITTLE  LESS 

for  the  BEST 

Compare  Our  Prices 


For  instance,  you  can  buy  the  CROMEMCO  Z-2  Computer  System,  right  off  our  shelf,  for  less 
than  you'd  expect  to  pay.  And  we'll  provide  you  with  compatible  peripherals  and  software  for 
equally  attractive  prices. 

SOFTWARE 

North  Star  Disk  Basic 
Business  Packages 

LITERATURE 

5%  discount  on  all  books 
and  magazines. 


PERIPHERALS 

• Centronics  700  Series  Printers 

• Hazettine  Terminals 

• Some  CRTs 


HOW  CAN  WE  00  IT? 

We  can  make  a deal  for  you  on  a computer  system  because  we  keep  our  overhead  costs  down. 

CALL  OR  WRITE  FOR  PRICES 


BYIEEUQP 

674  El  Camino  Real 
El  Camino  Plaza 
Tustin,  CA  92680 

(714)  731-1686 


Convenient 

Orange  County  Location 

HOURS 

Monday-Thursday  11-7 

Friday  11-8 

Saturday  10-6 
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Insert  To  Stop  TV  Display 

By  John  Musgrove 

Many  of  the  iterative  computational  programs  that  are  available.  Including  Loan 
Payment  and  Compound  Interest,  were  written  to  output  to  a printer  rather  than  to  a 
monitor.  For  the  user  having  only  a monitor,  the  output  moved  off  the  monitor  as  fast 
as  new  lines  were  entered.  The  problem  is  one  of  more  lines  of  output  than  are 
available  on  the  monitor.  While  “CONTROL  C"  can  interrupt  the  operation  of  the  pro- 
gram,  a method  of  programming  the  interruption  into  the  printout  would  be 
preferable. 

The  following  procedure  describes  how  a program  interrupt  was  inserted  into 
several  iterative  programs  purchased  from  Digital  Group  Software  Systems,  The 
same  procedure  can  be  used  for  other  iterative  printouts  as  well.  Because  the  Digital 
Group  monitor  displays  only  sixteen  lines,  this  procedure  displays  pages  of  twelve 
lines  each.  The  number  of  lines  in  a page  could  be  altered  by  the  user  to  fit  his  own 
monitor. 

Starting  with  the  initial  Iteration: 

100  FOR  J = 1TOM  M greater  than  12 

110  PRINT  X(J) 

120  NEXT  J 

one  must  establish  the  number  of  “pages"  to  be  printed  and  therefore  how  many 
times  to  iterate  the  interrupt.  The  following  eleven  statements  substitute  for  the 
above  three  and  perform  the  desired  function: 

100  K - M/12 

101  K - INT(K)  + 1 

102  FOR  L = 1 TO  K 

103  K1  = (L-1}*(12)  + 1 

104  K2  = L*  12 

105  FOR  J — K1  TO  K2 

110  PRINT  X(J) 

111  IF  J = M THEN  121 

112  NEXT  J 

113  INPUT 'TO  CONTINUE  HIT  THE  RETURN 
KEYTBS 

120  NEXT  L 

Where:  K = The  number  of  pages,  whole  or  fractional 
K1  = The  lower  limit  of  J for  page  L 
K2  = The  upper  limit  of  J for  page  L 
L = The  page  number  being  printed  at  any  time 
M L The  total  number  of  iterations  desired 
12  = The  number  of  lines  on  a page 

A description  of  the  program  steps  is  as  follows: 


100  and  101 

Establish  the  number  of  pages 

102 

Open  a loop  for  printing  pages 

103  and  104 

Set  the  intermediate  limits  for  J 

105 

Open  a loop  for  printing  J 

110 

Print  the  desired  functions  of  J 

111 

Check  for  J = M to  exit  the  loop 

112 

Close  the  loop  for  printing  J 

113 

Interrupt  the  printout  and  give 
instructions  for  continuation 

120 

Close  the  loop  for  printing  pages 

The  insertion  of  this  procedure  in  iterative  display  programs  will  allow  the  user 
without  hardcopy  printout  to  see  all  the  printout  as  it  is  displayed  and  not  just  the 
last  few  lines.  Care  should  be  taken  to  assure  that  none  of  the  variables  introduced 
in  this  procedure  are  already  used  in  the  host  program.  Redefinition  of  the  variables 
can  eliminate  such  a problem  and  not  alter  the  effect  of  the  procedure. 
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DEBBI  — A User  Report 

By  Dr.  Jerald  L.  Ripley 


DEBBI™  (Disk  Extended  BASIC  By  1COM),  is  like  the 
name  implies  — a disk  oriented  operating  system,  and 
16K  BASIC  interpreter  DEBBI  sells  for  approximately 
$125,  and  is  available  from  most  computer  stores. 

SOME  FLAWS 

After  obtaining  it,  i found  two  major  problems  In  DEBBI 
— the  first  of  which,  in  my  opinion,  made  it  unfit  for  use. 
Consequently,  I have  altered  DEBBI  to  eliminate  this 
flaw,  and  would  tike  to  pass  the  modification  along  to 
fellow  users* 

DEBBI  has  the  capability  of  saving  and  loading  pro- 
grams on  floppy  disk.  To  save  a program,  type  in 
UDSAVE1T,  the  program  will  be  placed  in  a disk  file 
previously  defined  when  the  interpreter  was  initially 
loaded.  To  load  a program,  type  in  ^DLOAD",  and  the 
program  will  be  placed  into  memory  from  a file  previous- 
ly defined  when  the  interpreter  was  loaded. 

The  major  problem  with  DEBBI  is  the  program  will 
load  only  as  fast  as  it  can  be  printed  on  the  console 
terminal.  There  is  no  way,  in  the  original  software,  to 
prevent  this  printout.  Thus,  to  load  a large  BASIC  pro- 
gram, which  should  take  five  seconds,  as  long  as  15 
minutes  can  be  spent  for  the  load  to  take  place. 

CORRECTING  THE  PROBLEM 

The  procedure  to  correct  this  problem  is  shown  in 
Program  1,  using  the  edit  command  in  FD03-II).  This 
correction  will  allow  your  program  to  load  without  the 
printout,  and  wilt  ring  the  bell  on  the  terminal  when 
loading  is  completed.  (The  assumption  is  made  that 
DEBBI  exists  on  the  System  Disk  on  drive  #0*)  The  pro- 
cedure I use  to  illustrate  this  method  is  to  give  the  com- 
puter  printout  of  the  actual  computer  transactions 
necessary  to  implement  these  changes.  Output  from  the 
computer  is  underlined,  and  comments  to  the  far  right 
were  printed  by  using  the  'local"  button  on  the  terminal. 
Note:  Line  0020,  the  "D3Q11!  may  need  to  be  changed, 
depending  on  the  I/O  configuration. 

The  second  major  problem  with  DEBBI,  which  I would 
not  attempt  to  correct  without  the  source  listing,  is  the 
problem  of  program  segmentation.  Segmenting  is  a pro- 
cedure which  is  used  when  a program  too  iarge  for  the 
computer  is  being  used.  The  program  is  broken  into 
several  smaller  segments,  and  called  when  needed. 

Segmenting  makes  it  possible  to  load  the  first  seg- 
ment into  the  computer,  and  execute  it  The  program 
will  run  until  it  approaches  the  end.  At  the  end  point  all 
pertinent  variables  are  saved  on  disk,  and  the  second 
segment  of  the  program  is  called  and  executed.  The  sec- 
ond program  segment  begins  by  retrieving  all  variables 
from  disk,  then  continuing  on,  (possibly  calling  a third 
segment),  and  so  on,  For  example,  the  following  BASIC 
program,  written  in  BASIC  ETC™: 

10  Input  X,Y 
20  Let  Z = Y*Y 
30  Print  X,Y,Z 
40  End 

could  be  segmented  into  two  parts,  as  shown: 


5 Open  FLOrout, 0,100  open  data  file  at  sector  100 

10  Input  X,Y 
20  Let  Z = X*Y 

30  Put  FLO,X,Y,Z  Save  values  of  X,Y,Z  on  disk 

40  Close  FLO 

50  LOAD  0,500, R load  program  segment  at 

sector  500  & run=  R 

Second  segment  stored  at  sector  500: 

10  Open  FLOJN, 0,100  open  data  file  at  sector  100 

20  Get  FLG,X,Y,Z  get  data  generated  by 

previous  program  segment 

30  Print  X,Y,Z 
40  CLOSE  FLO 
50  End 

DEBBI,  however,  does  not  have  the  capability  of  pro- 
gram segmentation.  In  order  to  run  a program,  it  must  fit 
completely  Into  the  available  computer  memory  (DEBBI 
itself,  takes  16K), 

SOME  OTHER  PROBLEMS 

There  are  a few  minor  problems  which  bear  mention- 
ing, and  hopefully  will  be  corrected  in  the  next  version 
of  DEBBI.  For  example,  if  data  is  being  written  to  a file 
on  disk,  DEBBI  writes  the  information  to  the  first  file  it 
finds  in  the  directory  which  has  the  proper  name.  In 
FDOS-ll,  this  would  have  been  acceptable,  since  it  was 
impossible  to  have  two  files  with  the  same  name.  How- 
ever, in  FDOS-ill,  it  is  possible  to  delete  files  without 
packing  the  disk.  This  allows  files  to  have  the  same 
name  showing  in  the  directory,  with  all  but  one  having 
an  attribute  indicating  they  are  deleted  files*  Therefore, 
data  may  be  written  to  a deleted  file,  and  unless  this  is 
realized,  the  data  may  be  destroyed  the  next  time  the 
disk  is  packed  (eliminate  deleted  files). 

Another  minor  flaw  is  that  DEBBI  does  not  dynamically 
allocate  disk  space  for  data  files.  The  user  must  guess 
at  how  large  a file  must  be  to  hold  the  data.  However,  if 
the  estimate  is  smaller  than  the  size  of  the  file,  that  is 
the  file  is  too  small  to  hold  the  data,  then  the  program 
will  blow. 

SUMMARY 

Aside  from  these  flaws,  which  am  expected  from  any 
new  introduction  of  a BASIC  interpreter,  my  opinion  is 
that  for  the  price,  DEBBI  is  an  excellent  BASIC.  \ do  not 
know  for  sure  that  the  rumor  concerning  DEBBI  being  a 
Mits  BASIC  Is  true,  but  I can  say  that  I have  successfully 
implemented  a randomly  selected  7K  basic  program 
written  in  Mits  4.0  BASIC  without  any  alteration,  (no  disk 
I/O  was  present  in  this  program).  □ 

ABOUT  THE  AUTHOR 

Dn  Jerald  L.  Ripley  received  his  Ph,D,  in  1972  from  the 
University  of  Oklahoma  in  Information  and  Computing 
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F.  Austin  State  Universityt  in  Nacogdoches,  Texas t 
where  he  teaches  courses  in  microprocessing  and  soft- 
ware development  He  is  also  a consultant  for  a firm 
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PROGRAM 

LISTING 


T COM  FDDS-III  ALTAIR/JMSAI  VER , 1.0 

► FDT  T t DERR  I * NEWDR 

ICON  TEXT  EDITOR  UER  l * 

RA** 

&A*i 

RAT* 

I 1OOO0OO0E5219COF36OO2336OO233AOOEJC39F2AEA 
T lOOOiQGOFEl BC22800F5E5219CGF36CD23364F2369 
: l00Q20Q036093E07D30iEiFlFE0FC0C39A0F  000060 


%% 

©SM0092** 

RCC39FCl*C3 0040** 

§-  ILfi 

OIL** 

tMT** 

7 1 0092r00r5?FC372?rC3ari2FC  3 7 1 3BC34  4 2BC3Q06Q 

ftC3C002A*3C0000*t 

§C2A0C*2A36** 

IML*4 

bit** 

Tl0093CPOQQC38F2BC3  772DC3A5I!AC300t:0[:3D2ZA3A 
02OOP** 

BA** 

BA$* 

GAS* 

|a** 

B200P** 

(?A** 

BA** 

BA** 

BA** 

es:  IOOF9F** 
t?CF£OFCO*C3lQOO** 

GCCC3F»CC39** 

0tL$* 

01T** 

7 l OOF9FOOC 1 F 1C9C  D5209E  67FC3 10003A6CQ5B7CC39 

eRT 


LOAD  200  LIMES  INTO  EDITOR  BUFFER 
HIT  RETURN  AFTER  NEXT  THREE  LINES 
SEARCH  FOR  LINE  09 2C 

CORRECTED  LIME  *092C 
GO  TO  LINE  Q93C 


CORRECTED  LINE  4093C 

WRITE  200  LINES  FROM  DUFFER  TO  WEUfDB 


SEARCH  FDR  LINE  0F9F 


CORRECTED  LINE  I0F9F 


RONDURE  COMPANY 


2522  BUTLER  ST  * DALLAS.  TEXAS  75235  * 214-630  4621 


SPECIAL 

SALE 

$900 


ASCII  Select ric  with  ASCII  parallel  electronics, 
Immediate  Delivery  — Shipped  from  inventory 


ASCII  SELECTRIC 

SPECIFICATIONS 
Printer  Mechanism:  Heavy 
duty  input/output,  Series 
745 

Weight:  Approximately 
120  lbs. 

Dimensions:  29"H  x 35,rW  x 
33  "D 

Print  Speed:  (14.8  charac- 
ters per  second 
Platen:  15"  wide,  pin  feed 
or  form  feed  device  optional 
(132  print  positions) 

Code  Set:  IBM  2741  com 
patible.  Keyboard  available 
in  correspondence  code 


ASCII  ELECTRONICS 


Parallel  output  only — 15 
characters  per  second 
accepts  7 bit  ASCII 
parallel  w/strobe  & prints 
on  Selectric,  The  unit  stilt 
works  as  a typewriter  in 
off-line  mode. 


tine 

computer 

room 


I 


O 


novation 

DC3102A 

USED 

WORKING 

$1  50.00 

RS232  Connection 
300  Baud 


Tl  990/4 
Single  Board 
16  Bit  Micro 
Computer 
MEW  $250.00 


SHUGART  MINIFLOPPY  DRIVE 
NEW  PRICE 

$325.00  Each 

MODEL 

SA-400 


ORDERING  INFORMATION: 

We  ship  me  same  day  we  receive  a certihed  check  or  money  order. 

Texas  residents  add  5%  sales  tax.  Please  call  it  you  have  a question. 

Write  for  our  CATALOG  of  many  parts,  terminals,  primers  elc. 

All  items  subject  to  availability.  Your  money  relumed  If  we  are  out  oi  slock. 


SHIPPING  INFORMATION: 

Modems:  $2  00  each:  2 lot  £4  00  UPS 

Small  Items  $ Parts:  $2. 00/order  less  than  $20.00:  $4  OOfOrder  $20.00  to  Si 00. 00: 
S6  00'order  over  Si 00.00 

Large  Hems  $ Parts:  Speedy  Freight  Or  Air  Freight  Collect 

Foreign  Orders.  Add  appropriate  height  or  postage.  Please  specify  exacily  w|r*at 

you  wish  by  order  number  or  name  or  both. 

We  now  take  Master  Charge  orders.  Speedy  full  number,  bank  number  and  expira- 
tion date. 
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TMS  9900 
Interactive  Monitor 
Part  I 

By  Burt  Johnson 


INTRODUCTION 

DDT99  VI. 2 is  an  interactive  assembly/disassembly 
and  debugging  tool  created  for  the  TMS99Q0  micropro- 
cessor, This  monitor  allows  both  interaction  and  tracing 
of  programs  in  memory,  and  fully  supports  a host  com- 
puter.  It  is  intended  in  using  this  program,  that  the 
TMS9900  hardware  will  have  the  capability  to  stand 
alone,  but  wifi  also  have  at  least  two  RS232  ports  — one 
to  the  user's  terminal  and  one  to  the  host  computer.  The 
host  computer  is  used  for  mass  storage  of  terminal  con- 
versation  (see  Command  U),  assembly  and  finking  of 
large  assembly  or  high-level  language  programs  for 
subsequent  ‘downloading’  into  the  micro  (see  Command 
<Control-T>),  or  as  a computer  in  its  own  right  (see  Com- 
mand K or  /).  The  host  computer  that  is  supported  by 
this  version  of  DDT99  is  a CDC6400  computer  operating 
under  the  KRONOS  timeshare  monitor,  specifically  as 
implemented  at  the  Scientific  Computer  Center  at  Tek- 
tronix. This  system  will  operate  fully  without  being 
hooked  into  such  a host  computer,  except  that  certain 
commands  that  require  host  response  may  hang  up  — 
however,  this  wf I f never  occur  if  the  host  is  not  specifi* 
cally  called  for  in  a command  (K,  /,  or  U).  From  here  on  in 
the  article,  reference  to  KRONOS  is  understood  to  mean 
'the  host  computer.1 

This  monitor,  as  supplied,  has  the  following: 

4 commands  to  dump  memory  (Q,L,P,  <Control-P» 

5 commands  to  set  memory  (\RtZ,<Contro!-P>, 
<Control-T>) 

4 ways  to  execute  a program  under  test  (G,SsT,J) 

2 types  of  breakpoints  (N.l) 

2 arithmetic  and  conversion  commands  (=,$) 

5 user  program  parameter  modification  commands 

W,0) 

2 hardware  support  commands  (H,<Control-D» 

2 paper  tape  support  commands  (<Control-R>, 
<Control-P>> 

4 'other'  commands  (X.U.V.M) 

4 'KRONOS"  mode  commands  (CControPO, 
<Control-U>!<ControhT>,  <ALT  MODE>) 

Full  mnemonic  resident  assembler/disassembler,  and 
customizing  capacity  for  expansion  with  user-defined 
commands. 

REQUIRED  HARDWARE 

This  software  system  has  been  developed  prior  to  any 
standardized  hardware  system  being  developed.  The 
hardware  requirements  for  any  system  desiring  to  use 
DDT99  V1.2  is  as  follows: 

2K  words  of  PROM  addressed  at  SFQ00  to  SFFFF  for 
standard  commands 

t K words  of  PROM  with  optional  commands  can  be  sup- 
ported at  SE800 

256  words  of  RAM  from  address  $E600  to  SE7FF 


Interrupt  vectors  must  be  In  RAM  in  low  memory  address 
space  or  preloaded  in  ROM  with  correct  addresses  for 
current  version 

A 'LOAD'  button  to  cause  DDT99  V1.2  to  vector  through 
address  $FFFG  to  Restart 

Two  UARTs  — one  talking  to  a terminal  and  one  to  KRO- 
NQS,  Both  must  be  Intel  8251  and  on  low  byte  of  data 
bus 

KRONOS  UART  control  word  address  $E  1 1 E 

KRONOS  UART  data  word  address  $E01E 

KRONOS  interrupts  on  Level  3 

Terminal  UART  control  word  address  $E11C 

Terminal  UART  data  word  address  SE01C 

Terminal  interrupts  on  Level  2 

Paper  tape  is  supported  in  parallel  to  the  terminal 

One  addressable  address  breakpoint  latch 
LOAD  address  $EQ1A 
Upon  address  match,  interrupts  on  Level  1 
Reset  address  on  CRU  bus  Address  1 
Reset  via  software  clocking  with  SBO  1,  SBZ  1 


CPU  LINE 

► 


ADDRESS 

WATCH 

LATCH 


INTERRUPT 


*■ 


STATUS 


STATUS 

INTERRUPT 


INTERRUPT 


TERMINAL 


HDST  COMPUTER 
I KRONOS  i 


Figure  1.  Hardware  Block  Diagram 


HARDWARE  CONFIGURATION 
Memory  Layout 

The  memory  layout  required  to  use  the  DDT99  VI. 2 
monitor  is  as  follows: 

$0000  to  S003F  interrupt  vectors  required  by  processor 
$0040  to  $DFFF  reserved  for  user  program 
$E0QG  to  $E5FF  reserved  for  hardware  addresses 
$E600  to  SE7FF  reserved  for  DDT99  VI, 2 scratchpad 
— do  not  use 

$E8QQ  to  SEFFF  reserved  for  optional  commands  of 
each  user 

SFGQ0  to  SFFFF  reserved  for  DDT99  VI. 2 PROMs  with 
standard  commands 
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USING  INTERRUPTS 

The  user  program  may  use  any  interrupts  except 
LOAD  (which  is  in  PROM  at  $FFFC  and  used  by  DDT99 
VI. 2)  and  Interrupt  1,  which  is  reserved  exclusively  for 
the  address  breakpoint  latch  (value  for  DDT99  V1.2  is 
$E604,$F6E6).  Should  the  user  program  alter  the  inter- 
rupt vector  at  Address  4 through  7,  single  step,  track, 
jump,  and  breakpoint  capabilities  are  immediately  in- 
capacitated. Should  these  instructions  be  attempted 
while  the  interrupt  address  is  altered,  the  program  will 
transfer  to  an  address  other  than  that  to  which  it  should, 
with  all  bets  off  on  results  and  effects  of  user  program 
in  RAM. 

In  addition,  should  the  user’s  program  alter  the  Inter- 
rupt 2 address,  then  the  <RUBOUT>  will  no  longer  func- 
tion to  terminate  the  execution  of  a user's  program. 
However,  upon  successful  compare  of  the  breakpoint 
latch,  the  vector  for  the  terminal  will  be  restored. 

There  is  also  one  other  exception  that  must  be  noted. 
You  must  not  set  the  mask  to  less  than  1 in  any  case.  If 
the  mask  is  lowered  to  0,  the  breakpoint  latch  will  be  dis- 
abled, killing  the  breakpoint  capability  and  hence  S,  J, 
and  T commands.  Should  this  occur,  the  interrupt  will 
hit  as  soon  as  the  user's  program  raises  the  mask  to  1 or 
higher.  As  a precaution  against  this,  whenever  DDT99 
turns  control  over  to  the  user's  program,  (via  G,  or  at 
each  step  of  S,  T,  and  J)  a check  is  made  of  the  user’s 
status.  If  the  interrupt  mask  is  set  to  zero,  DDT99  forces 
it  to  one.  This  does  not  prevent  a routine  from  lowering 
the  mask  in  an  instruction  between  the  starting  and 
breakpoint  locations,  however. 

With  these  considerations  excepted,  all  interrupt 
handling  is  identical  to  a system  with  no  DDT99  VI. 2 
monitoring  in  progress. 

RETURNING  FROM  A PROGRAM 

If  a user  program  has  an  end  condition  that  should 
transfer  back  to  DDT99  VI. 2,  the  user  program  should 
do  a branch  to  $F000.  This  address  will  remain  the  same 
on  alt  future  versions  and  will  issue  a <CR>KLF>,  fol- 
lowed by  the  DDT99  prompt. 

JUNE  1978 


Causing  A System  Reset 

If  the  user  wishes  to  simulate  a power-up  of  DDT99 
VI. 2,  he  should  do  a branch  to  location  $F004.  This  is 
equivalent  to  typing  command  ’X’  in  DDT99  VI. 2.  This 
does  a complete  reinitialize  of  all  pertinent  variables  in 
DDT99  VI. 2 but  does  not  reset  the  UARTs. 


COMMAND  SYNTAX  NOTATION 

Notation  conventions  used  in  command  specifica- 
tions and  examples  throughout  this  article  are  listed 
below. 


NOTATION  DESCRIPTION 

BOLDFACE  boldface  characters  must  be  entered 

CHARACTERS  exactly  as  shown 


ORDINARY  ordinary  characters  (i.e.,  not  boldface) 
CHARACTERS  identifyelementsthatmustberep laced 
with  user-selected  values 


$ when  not  used  in  the  context  of  a 

debugger  command,  the  dollar  sign  in- 
dicates a hexadecimal  string. 
<>  a word  or  words  enclosed  in  the  sym- 

bol pair  <>  stands  for  an  entity  that 
cannot  be  printed  directly,  or  which  is 
otherwise  representable  only  by  a 
phrase  (i.e.,  the  symbol  <CR>  replaces 
the  phrase  ‘carriage  return’,  and  stands 
for  the  ASCII  characters  whose  hexa- 
decimal value  ts  SOD). 


<HEX>  hexadecimal  input  from  terminal.  Any- 

where from  0 to  4 characters.  (0  charac- 
ters yields  value  of  zero). 

<ALT  MODE>  the  character  produced  by  the  ’ALT 
mode’  key  on  the  terminal  (ASCII  $7D) 
<BACKSPACE>  the  character  produced  by  the  ’BACK- 
SPACE' key  of  the  terminal  (ASCII  $08), 
this  is  the  same  as  a <CONTROL-H> 


<CONTROL-C>  the  character  produced  by  holding  the 
’CONTROL'  key  down  while  typing  a ’C’ 
(causing  ASCII  $03).  Also  called  ’ETX’. 
<CONTROL-D>  the  character  produced  by  holding  the 
’Control’  key  down  while  depressing 
the  D’  (ASCII  $4) 

<CONTROL-H>  the  character  produced  by  holding  the 
’Control’  key  down  while  typing  an  ‘H* 
(causes  ASCII  $08).  This  is  the  same  as 
the  <BACKSPACE>. 


<CONTROL-P> 

<CONTROL-R> 


<CONTROL-T> 


<CONTROL-U> 


<CR> 

<LF> 

<RUBOUT> 

MSA 


the  character  produced  by  holding  the 
‘Control’  key  down  while  typing  a *P’. 
(ASCII  $10) 

the  character  produced  by  holding  the 
Control’  key  down  while  typing  an  ’R’. 
(ASCII  $12) 

the  character  produced  by  holding  the 
’Control’  key  down  while  typing  a *T’ 
(ASCII  $14) 

the  character  produced  by  holding  the 
’Control’  key  down  while  typing  a ‘U’ 
(ASCII  $15) 

the  carriage  return  (ASCII  ($0D) 
the  line  feed  (ASCII  ($0A) 
the  rubout  character  (ASCII  $7F) 
starting  address  for  memory  inspec- 
tion or  change  created  via,  or 
generated  by  an  instruction.  It  is  listed 
with  each  instruction  that  uses  it, 
though  it  need  not  be  explicitly  stated 
if  previously  declared  on  generated. 
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MEA  ending  address  for  memory  inspection 

or  change  treated  the  same  as  MSA,  ex- 
cept that  it  is  explicitly  created  by 
following  a number  with  A; 

UTA  User  Transfer  Address.  Explicitly 

generated  by  command  — or  program 
generated  as  the  result  of  any  break- 
point being  hit  during  execution  of  user 
program  (BP  following  G,  or  single  step 
via  S,  T,  OR  J) 

, defines  preceeding  number  as  the 

starting  address  (MSA)  for  any  subse- 
quent commands  until  redefined 
; defines  preceeding  number  to  be  the 

ending  address  (MEA)  for  any  subse- 
quent commands  requiring  multiple  ad- 
dresses, until  redefined, 
defines  the  preceeding  number  as  a 
transfer  address  (UTA)  with  which  to 
transfer  to  the  user’s  program.  It  is 
redefined  upon  each  breakpoint  inter- 
rupt occurrence  to  be  the  address  that 
would  continue  execution. 

DEBUGGING  MODES 

DDT99  VI. 2 does  not  have  a ‘LINE  MODE’.  All  com- 
mands are  in  immediate  mode  and  are  executed  as  typed. 

COMMAND  MODE 

In  this  mode,  which  is  the  power-up  default,  DDT99 
VI. 2 controls  the  full  operation  of  KRONOS,  memory 
I/O,  and  user  program  execution.  The  prompt  character 
in  this  mode  is  a ‘?  \ 0 through  F and  all  keys  indicated 
in  command  summary  are  valid  in  this  mode.  Any  other 
key  is  ignored.  Numeric  input  may  be  backspaced  only 
up  to  the  last  non-digit  command  — commands  cannot 
be  backspaced  over  since  they  are  executed  immediate- 
ly when  typed. 

ASSEMBLY  MODE 

In  this  mode,  all  input  is  expected  to  be  assembly 
mnemonic  which  is  translated  and  input  into  memory  at 
the  specified  address.  Prompt  for  this  mode  is  ‘XXXX 
A-’,  where  XXXX  is  the  next  address  to  be  filled  by  the 
assembly  input.  ‘NOASM’  will  be  printed  with  an  invalid 
mnemonic,  and  the  same  address  will  be  reprompted. 
Improper  arguments  will  sometimes  (but  not  always)  be 
caught  with  the  same  message. 

KRONOS  MODE 

In  this  mode,  the  microprocessor  is  transparent,  and 
the  box  appears  as  a dumb  terminal  directly  tied  to  the 
host  computer  system.  Only  a very  few  commands  are 
accepted  in  this  mode  (those  that  allow  return  to  com- 
mand mode  and  control  of  a downloaded  program).  Error 
correction  in  this  mode  is  dependent  on  the  host  com- 
puter program  in  control  (scribe,  edit,  etc.). 

REGAINING  CONTROL 

Should  you  type  in  a command  that  causes  the  sys- 
tem to  run  away,  there  are  three  methods  to  regain  con- 
trol. Runaway  systems  may  result  from  typing  exces- 
sively long  loops  in  print  or  trace  statements,  setting  a 
breakpoint  and  then  going  to  an  area  that  never  allows 
the  breakpoint  to  be  reached,  etc. 

Stopping  Execution 

In  most  instances,  hitting  the  <RUBOUT>  key  will  ter- 
minate the  execution  of  the  current  comand  and  return 
to  command  mode.  This  will  work  with  all  DDT99  VI. 2 
controlled  operations  and  with  the  execution  of  any  user 
program  so  long  as  Interrupt  2 has  not  been  redefined  by 


the  user.  A P may  be  typed  upon  receipt  of  the  ? prompt, 
to  give  full  status  of  program  that  was  terminated. 

Next  Level  Attempt 

If  the  <RUBOUT>  does  not  work,  the  next  best  way  to 
regain  control  is  via  the  INTERRUPT  1 BUTTON,  if  the 
system  is  so  equipped.  Note  that  this  has  the  advantage 
over  a panic  stop  in  that  if  it  is  followed  with  a T,  S,  or  J 
command,  a trace  will  begin,  picking  up  at  the  location 
of  the  program  when  the  button  was  hit.  This  allows 
easy  determination  of  the  loop  that  was  hanging  up  the 
system. 

Panic  Stop 

If  neither  of  the  former  two  approaches  work,  due  to 
the  destruction  of  the  interrupt  vectors  in  RAM,  or  the 
absence  of  a Interrupt  1 button  in  your  system,  the  last 
resort  (short  of  power-down)  is  to  hit  the  LOAD  BUTTON. 
This  does  a power-up  sequence,  reinitializing  all  UARTs 
and  variables  as  required  in  such  a condition. 

DEBUGGER  INPUT  CONTROL 
<CR> 

Carriage  return  erases  all  input  since  the  last  valid 
command  and  is  equivalent  to  four  backspaces. 

<BACKSPACE> 

<CONTROL-H> 

These  characters  (both  are  ASCII  $08)  will  delete  the 
prior  character  back  to  the  last  valid  command.  Note 
that  once  a command  has  been  entered  it  cannot  be 
deleted,  except  by  retyping. 

RUNON  CHARACTERS 

In  numerical  entry,  only  the  last  four  numerals  entered 
are  kept.  Thus,  you  may  continue  typing  until  the  last 
four  numbers  are  valid,  making  the  error  fall  off  the  high 
end,  effectively.  Thus,  typing  1234560010Q  would  print 
the  HEX  contents  of  $10  words,  since  the  123456  would 
‘fall  off’  the  high  end. 

DEBUGGER  MODE  CONTROL 

Power  up,  or  depressing  of  the  LOAD  button  causes 
the  DDT99  VI. 2 to  come  up  in  command  mode. 

<ALT  MODE> 

When  in  command  mode,  <ALT  MODE>  will  toggle 
the  user  between  ASM99  and  command  mode.  When  in 
KRONOS  mode,  <ALT  MODE>  will  switch  the  user  back 
to  command  mode. 

Thus,  <ALT  MODE>  will  switch  the  user  from  any  non- 
command mode  to  command  mode. 

K 

I 

Either  K or  / will  switch  the  user  from  command  mode 
to  KRONOS  mode.  Note  that  there  is  no  direct  path  from 
ASM99  mode  to  KRONOS  mode.  You  must  go  through 
command  mode  to  get  between  KRONOS  and  ASM99 
modes.  Note  also  that  the  act  of  logging  on  (such  as 
would  occur  by  dialing  up  on  a modem)  automatically 
switches  the  user  to  KRONOS  mode  when  the  date  is 
printed  by  KRONOS.  If  you  already  have  KRONOS  on  in 
the  background,  typing  either  K or  / will  switch  you  back 
to  talking  to  KRONOS  again. 

This  mode  yields  control  to  the  host  computer  (a 
CDC6400  operating  under  KRONOS).  The  prompt  char- 
acter in  this  mode  depends  on  the  program  being  used 
on  KRONOS  (edit,  scribe,  etc.).  Only  a limited  subset  of 
characters  is  acted  upon  by  the  DDT99  VI. 2 program 
when  in  KRONOS  mode.  This  limited  set  allows 
KRONOS  to  control  a download  sequence  into  RAM, 
and  to  allow  either  KRONOS  or  the  user  to  switch  back 
to  DDT99  VI. 2 command  mode  at  will. 


160  INTERFACE  AGE 


JUNE  1978 


SOFTWARE  SECTION 

C0MMA"n"d"M0DE  INSTRUCfrONS 

MEMORY  OUTPUT 

MSA, KG  Output  HEX  contents  of  K memory  ad- 

dresses starting  at  MSA.  All  lines  except 
the  first  are  lined  up  with  the  first  ad- 
dress evenly  divisible  by  $10,  and  $10 
bytes  per  line.  The  first  line  will  begin 
with  the  word  given  as  MSA  (note  that 
an  odd  address  will  be  decremented  for 
MSA  to  create  a valid  word  address). 

MSATKL  List  K instructions  beginning  with  that 

located  at  MSA.  Note  that  in  this  mode, 
ail  words  are  listed  as  they  would  exe- 
cute if  jumped  to.  (That  is,  the  disassem- 
bler tries  to  fit  the  data  to  a valid  instruc- 
tion before  deciding  it  is  data.)  Words 
that  are  invalid  opcodes  are  listed  as 
‘WRO  XXXX\  where  XXXX  is  the  HEX 
contents  of  the  address.  MSA  is  incre- 
mented to  point  to  the  next  instruction 
following  the  list  so  that  KL  wilt  con- 
tinue listing  the  next  K instructions. 

P Print  status  of  user's  program  and  all 

user  registers.  This  is  automatically 
done  when  a breakpoint  has  been  hit, 
and  allows  the  user  to  inspect  the  pro- 
gress at  any  time  he  wishes.  This  print- 
out also  includes  the  status  of  the 
breakpoint,  if  on. 

<CONTROL'P>  See  Paper  Tape  Commands 

MEMORY  SET  COMMANDS 

MSA,<HEX>  Insert  hexadecimal  value  <HEX>  in 
location  MSA,  and  increment  MSA, 
Note  that  once  MSA  is  given,  the  user 
may  type  in: 

WORDVWORD2  'WORDS'.  . .with 
each  word  going  into  successive  ad- 
dresses. 

MMMM.RN  Set  user  register  N to  MMMM 

Note  that  this  can  be  strung.  For  exam- 
ple, to  set  registers  1,5,7,  and  0 to  1234, 
the  following  command  would  be  used: 

t234,R1  R5R7R0 

MSA,MEA;  Set  memory  range  MSA  to  MEA  with 

<HEX>Z  HEX  value  <HEX>,  Note  that  the 

following  will  zero  out  an  area  of 
memory:  MSA,MEA;Z 

<CONTROL-R>  See  Paper  Tape  Commands 

The  dash  (-)  character  defines  a transfer 
address  (UTA)  for  DDT99  VI. 2 to  use  in 
executing  a user  program. 

MMMM-NG  Go  to  user  program  at  address  MMMM. 

Note  that  if  no  breakpoint  is  set;  this 
command  has  set  the  program  free. 
Termination  can  still  occur  via  <RUB- 
OUT>  assuming  that  Interrupt  2 is  not 
altered  by  the  user's  program. 

More  commonly,  a breakpoint  will  be 
set  at  some  desired  inspection  point 
before  the  G command  is  invoked.  The 
breakpoint  address  will  be  passed  N 
times  before  stopping  execution  and 
printing  status,  thus  allowing  a status 
check  every  nth  time  through  a loop. 
When  breakpoint  has  been  acknow- 
ledged, if  G is  typed  again,  the  program 
will  continue  at  the  point  that  it  was  in- 
terrupted, Thus,  if  a breakpoint  is  set  in 
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a loop,  each  G command  will  cause 
another  turn  through  the  Icop. 

NOTE; 

TMS9900  does  not  recognize  an  inter- 
rupt during  a BLWP  or  XOP  instruction. 
Thus,  if  such  an  instruction  is  traced, 
two  instructions  wit!  be  executed, 
rather  than  the  single  instruction  ex- 
pected. (The  same  is  true  for  interrupts, 
Including  RESET  and  LOAD.) 

MMMM-KT  Trace  K instructions  starting  at 
MMMM.  Each  instruction  will  be  traced, 
including  alt  subroutine  jumps.  No 
problem  will  occur  even  if  the  user  pro- 
gram uses  some  of  the  DDT99  VI. 2 util- 
ity routines.  At  the  end  of  each  instruc- 
tion execution,  the  terminal  will  fist  on 
a single  line 

LAST  ADD  - LAST  1NSTR-  REGISTER 
CHANGE 

Note  that  only  a register  that  has 
changed  as  a result  of  the  instruction 
will  be  printed.  After  K instructions 
have  been  traced,  DDT99  VI. 2 waits  for 
further  instructions.  If  a space  is  typed, 
it  will  trace  one  more  instruction  and 
again  wait,  ad  nauseum.  If  a <CR>  is 
typed,  DDT99  VT2  wilt  return  to  com- 
mand mode.  Any  other  command  will 
be  executed  as  expected  for  command 
mode. 

MMM-KJ  Same  as  trace  instruction  above,  except 

that  all  BL  and  BLWP  instructions  are 
skipped  in  tracing  (executed  but  not 
traced  until  they  return),  Note  that  if 
several  BL  and  BLWP  instructions  are 
in  tandem,  the  entire  sequence  will  be 
skipped  due  to  the  interrupt  handling 
nature  of  the  processor.  Note  also  that 
if  the  subroutine  does  a non-standard 
return,  DDT99  V1.2  control  will  be  lost 
(since  the  breakpoint  will  have  been  set 
to  the  word  following  the  call). 

MMMM-KS  Single  step  K instructions  starting  at 
MMMM,  This  execution  is  identical  to 
the  T instruction,  except  that  all  16 
registers  are  printed  out  after  every  in- 
struction. 

MMMMN  NO  PASS.  If  address  MMMM  is  reached 

during  any  step  mode  &S,T,  or  J)  the 
trace  wilt  terminate,  giving  control 
back  to  DT99  VI  .2  command  mode.  This 
is  useful  for  setting  the  NO  PASS  at  the 
return  point  of  a subroutine  to  trace  the 
entire  subroutine  with  an  unknown 
number  of  steps  in  execution. 

MISCELLANEOUS  INSTRUCTIONS 

MSApi  Set  interrupt  to  address  MSA.  Note 

that  all  interrupts  must  be  even  ad- 
dresses to  ever  occur.  Thus,  if  an  odd 
address  is  set  here,  the  breakpoint  is 
effectively  turned  off, 

MSA.MMM  = HEX  arithmetic.  DDT99  VI. 2 prints  - 
SUM(HEX),  SUM(DECIMAL),  DIFF.(HEX), 
DIFF. (DECIMAL) 

X Reset  all  flags  and  simulate  a power  up 

condition  This  will  set  BREAKPOINT 
= NONE,  KRONOS  IS  OFF,  and  NO 
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PRIOR  INTERRUPT  is  recognized  as 
having  occurred. 

MMMMW  Set  useds  Workspace  pointer  to  MM  MM. 

MMMMO  Set  user’s  status  register  to  MMMM. 

MMMM<CONTROL-D> 

Sets  delay  to  be  given  after  each  <LF> 
is  sent  to  terminal.  (Power  up  defaults 
to  no  delay}  Some  refresh  terminals 
need  extra  null  time  to  allow  screen 
scrolling  with  the  result  of  missing 
data  at  the  start  of  each  line  if  this 
delay  is  not  available. 

SUPPLIED  OPTIONAL  COMMANDS 

NNNN,XXXX;KKKKM 

Walking  ones  memory  test.  Perform  a 
walking  ones  RAM  test  on  the  address 
block  from  NNNN  to  XXXX.  A loop 
delay  of  approximately  6 * KKKK 
microseconds  between  the  write  and 
read  cycles  is  allowed  to  test  refresh 
circuitry, 

nH  Turn  on  AUTO-HARDCOPY  if  NOD. 

Turn  off  AUTO-HARDCOPY  if  N = 0. 
Hardcopy  Implemented  here  is 
Tektronix  4610. 

U UPLOAD,  This  is  a toggling  command* 

The  first  time  received,  it  wili  switch  in- 
to upload  mode  sending  HALF<CR>  to 
switch  terminal  into  half  duplex.  Upon 
KRONOS  prompt  of  >,  DDT99  V1.2  will 
send  NEW,A1  <CR>  to  open  a file  call- 
ed A1  for  text  input*  Upon  the  KRONOS 
prompt  of  >,  DDT99  VI ,2  wilt  send 
TEXT  <CR>,  placing  KRONOS  Into  an 
input  text  mode.  Upon  <LF>  from 
KRONOS,  DDT 99  VI. 2 goes  back  to 
normal  command  mode,  except  that  all 
information  appearing  on  the  terminal 
is  now  also  being  sent  to  KRONOS  as  a 
text  string  to  be  stored  in  File  At 

Next  time  the  U is  commanded,  DDT99 
V1.2  wilt  terminate  the  KRONOS  input 
mode,  pack  A1,  replace  A1  as  a perma- 
nent file,  return  KRONOS  to  full 
duplex,  and  return  to  command  mode. 
The  user  may  now  switch  to  KRONOS 
mode  {Command  K)  if  desired  and  type 
PRINTTF=iA1  to  receive  a computer 
printout  of  the  entire  DDT99  VI. 2 ter- 
minal session,  including  any  program 
listing,  memory  dumps,  program  trac- 
ing, etc. 

NV  VERIFY  TIMING.  This  is  a toggle  com- 

mand putting  a user  into  (or  out  of) 
Verify  time  mode. 

if  N = 0 and  the  user  is  not  timing  a pro- 
gram, a 'clock’  starts  at  zero  and  all  fur- 
ther traced  instructions  are  timed.  If 
N = 0 when  in  timing  mode,  the  mode  is 
terminated  with  the  printout  (in 
decimal)  of  the  clock  cycles  and 
memory  accesses  required  to  execute 
to  test  program. 

If  NOO  then  either  the  Verify  mode  is 
entered  without  altering  the  previous 
contents  of  the  clock,  or  {If  already  in 
Verify  mode)  the  decimal  count  of  the 
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clock  cycles  and  memory  accesses  are 
printed  without  changing  the  status  or 
clock  value* 

Only  those  instructions  that  are  traced 
directly  will  be  counted  in  the  clocks* 
Thus,  if  an  entire  sequence  is  desired 
to  be  timed,  either  the  S or  T com- 
mands must  be  used  from  start  to 
finish  (placing  the  N command  at  the 
departure  point  is  helpful  here}*  if, 
however,  only  a mainline  is  wanted,  the 
J command  allows  timing  only  to  be  af- 
fected by  the  mainline  instructions. 
CAUTION; 

Note  that  the  timing  given  from  this  in- 
struction  is  from  a table,  not  actually 
measured  by  any  hardware.  Those  in- 
structions that  have  a variable  length 
have  been  assigned  a ‘normal’  execu- 
tion time  and  memory  access  number* 
These  instructions  include  MPY,  DIV, 
and  all  conditional  jumps.  The  results 
from  this  command  are  intended  for 
use  in  trimming  subroutine  execution 
speeds  and  approximating  execution 
times  for  external  interfaces.  It  should 
be  be  relied  on  for  absolute  accuracy 
when  required  to  exactly  match  exter- 
nal hardware,  though. 

MMMM$  Converts  from  HEX  to  decimal  and 

from  decimal  to  HEX.  Conversion  to 
decimal  assumes  positive  number  (i.e., 
addressing  numeric  mode).  Conversion 
to  HEX  assumes  MMMM  is  valid  in 
decimal  and  will  be  a bogus  number  if 
any  digits  A through  F are  present, 
<CONTROL-P>  See  Paper  Tape  Support 
<CONTROL-R>  See  Paper  Tape  Support 

PAPER  TAPE  SUPPORT  COMMANDS 

Note  that  these  are  part  of  the  supplied  optional  com- 
mand set  and  do  not  fit  in  the  minimal  2K  monitor. 

CAUTION: 

My  system  does  not  have  paper  tape  hardware.  Thus, 
these  commands  have  only  been  tested  via  simula- 
tion, and  may  still  have  some  bugs. 

MMMM,NNNN;<CONTROL-P> 

(OPT)  Punch  binary  paper  tape  of 
memory  contents  from  address  MMMM 
and  NNNN.  Both  addresses  will  be 
truncated  to  even  word  boundaries  be- 
fore punching  tape.  One  large  block  is 
sent  with  only  a single  checksum  for 
the  entire  dump.  The  format  is: 

1)  Block  byte  count  (2  bytes).  Includes 
address. 

2)  Starting  address  (2  bytes).  Always 
even* 

3)  (N-2)  bytes  of  data* 

4)  Longitudinal  check  sum  (2  bytes). 
Obtained  by  register  (starting  at  zero) 
XQR  with  each  full  data  word.  Reading 
algorithm  would  load  byte:  SLA  8;  SOC 
with  next  byte  read;  and  XOR  to 
checksum  register. 

5)  A binary  VT  on  tape  to  signal  read 
routine  that  paper  tape  is  complete* 
(s  FF,$01  ,$02,$04,$Q8,$1 0,$2Gr$40,$- 
80,$FF) 
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6)  50  null  characters  form  a leader  and 
trailer, 

<CONTRQL-R>  (OPT)  Read  Binary  Tape,  Will  read  tape 
in  format  produced  by  <CQNTROL-P>, 
Note  that  multiple  blocks  may  be  read, 
though,  and  that  you  are  not  constrained 
to  one  large  block  on  read.  Termination 
of  the  read  mode  is  done  upon  reading 
a binary  KZf  on  the  tape,  immediately 
following  a checksum  $FFI$Q1,$02,S04> 
$03,$10,S20,  $40t$80t$F F). 

KRONOS  MODE  INSTRUCTIONS 

<CONTROL*T>  Begin  Downloading  Procedure.  This  is 
sent  by  the  KRONOS  downloading  rou- 
tines  at  the  start  of  a line  of  downloaded 
code.  It  must  be  followed  immediately 
with  the  address  at  which  to  store  the 
following  code,  then  the  number  of 
bytes  of  code  in  this  string,  followed  by 
the  XOR  checksum  for  the  string.  The 
string  of  hexadecimal  ASCII  code  is 
then  sent  by  KRONOS,  followed  by  *?'. 
DDF99  VT2  will  respond  with  <SPACE> 
<CR>  if  the  string  was  received  error- 
free,  or  with  R<CR>  if  there  was  an  er- 
ror, It  expects  KRONOS  to  repeat  the 
line  in  the  latter  case,  though  will  not 
error-out  if  KRONOS  fails  to  do  so. 

<CONTROLTJ> 

<NAK>  Terminate  Download,  This  is  sent  by 

the  KRONGS-resident  download  pro- 
gram to  inform  DDT99  VI. 2 that  the 
downloaded  portion  is  complete 
DDT99  VI. 2 returns  to  normal  KRONOS 
mode  after  receiving  this  command. 

<CONTROL’C> 

<ETX>  Switch  from  KRONOS  to  DDT99  VI, 2 

Command  Mode.  This  is  the  same  as 
typing  <ALT  MODE>  while  in  KRONOS 
mode,  but  is  intended  to  be  placed  in  a 
precedure  file  following  a download  for 
those  who  wish  to  automatically  return  to 
command  mode  following  a download, 

ASM 99  MODE  INSTRUCTIONS 

M5A,<ALT  MODE> 

This  will  transfer  you  into  A3M99  mode 
if  in  command  mode,  or  into  command 
mode  if  presently  in  ASM99  mode. 
Note  that  the  ASM 99  will  place  the  next 
instruction  typed  into  the  address 
specified  by  MSA. 

This  is  a one-line  assembler  and  will 
not  accept  symbolic  references  to 
lines,  ft  expects  the  following  — 

Mnemonic  Any  of  the  standard  T19900  instruction 
set  mnemonics  may  be  used, 

WORD  XXXX  will  place  XXXX  directly  in  memory. 

FCC  XXX,  . . will  place  the  remaining  ASCII  string 
UP  TO  <CR>  in  memory  in  ASCII  form 
(backspace  may  be  used  to  edit  line 
here,  as  throughout  ASM  mode}.  A zero 
byte  is  automatically  added  to  the  end 
of  the  text  string,  if  necessary,  to 
assure  a word  boundary  for  the  next  in- 
struction. 

<CR>  Terminates  Assembly  Line.  Line  will  be 

interpreted  and  assembly  code  in- 
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serted  in  RAM,  with  MSA  incremented 
appropriately  for  the  code  assembled. 
If  the  code  could  not  be  interpreted, 
ASM99  will  print  NOASIVL  followed  by 
reprompting  for  the  same  address. 

If  a <CR>  is  the  first  non-space  charac- 
ter input,  the  address  counter  will  be 
incremented  one  word  with  no  change 
in  RAM,  to  allow  passing  over  existing 
code. 

All  register  references  must  begin  with 
an  R.  Only  R0  through  RF  will  make 
sense. 

Spaces  and  commas  are  delimiters.  All 
superfluous  spaces  are  ignored,  as  are 
many  comments  following  the  last 
valid  field. 

All  address  references  should  be  to  the 
absolute  address  desired  in  HEX.  On 
jump  instructions,  ASM 99  will  compute 
the  proper  offset.  If  the  jump  is  not 
within  the  range  of  the  instruction, 
ASM99  will  print  NOASM  and  reprompt 
for  the  same  address. 

Max  line  length  for  any  assembly  line  is 
16  characters.  If  more  characters  are 
typed,  ASM99  will  respond  with 
NOASM  and  reprompt  for  the  same  ad- 
dress, 

OPTIONAL  COMMAND 

Several  instructions  are  included  under  Supplied  Op- 
tional Commands'  and  indicated  at  (OPT)  in  the  com- 
mand summary.  These  are  resident  in  a PROM  address- 
ed at  $E800  and  may  be  included  in  the  version  of 
DDT99V1 .2  used.  They  may  also  be  ieft  out  completely 
with  no  III  effects,  other  than  the  loss  of  those  com- 
mands.  The  optional  table  resident  in  that  PROM  may  be 
expanded  or  completely  revised  as  follows: 

DDT99  VI, 2 was  written  with  the  explicit  idea  of  ex- 
pansion and  flexibility  to  handle  different  programmer 
preferences.  It  is  therefore  possible  to  redefine  any  of 
the  instructions  in  the  command  set,  or  to  add  new  in- 
structions that  do  not  currently  exist,  without  changing 
the  standard  2K  of  PROMs  a$  'herein  described. 

This  is  done  by  creating  an  optional  command  table  at 
address  $E8Q4t  which  is  checked  before  the  standard 
DDT99  VI. 2 table  is  checked. ,l,f  a key  struck  which  has 
been  defined  in  the  optional  ;pom:rnand  table,  DDT99 
VI ,2  will  do  a BLWP  indirect!  through  the  table  as  speci- 
fied. When  your  routine  does  a RTWP,  you  will  be  back 
in  command  mode  and  a prompt  will  be  sent. 

The  first  three  lines  of  the  optional  command  table 
are  fixed  and  must  be  exactly  as  follows: 

ORG  SE804 
WORD  SAAAA 
WORD  $5555 

This,  in  essence,  says  Hello'  to  DDT99  VI. 2,  telling  it 
that  an  optional  command  table  exists.  The  rest  of  the 
table  follows  the  format  shown: 

WORD  'V 
WORD  WPV 
WORD  EXECV 

* 

WORD  SFFFF 

Where,  in  this  case,  V is  the  terminal  key  you  wish  to 
execute  on:  WPV  is  the  workspace  pointer  you  wish  to 
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use  to  execute  your  program  (see  note  below);  and  EX- 
ECV  is  the  address  of  the  program  you  have  written  in 
this  PROM  to  handle  the  key  selected.  This  table  can 
continue  indefinitely,  defining  as  many  keys  as  desired, 
but  must  terminate  with  WORD  SFFFF.  If  it  does  not, 
DDT99  V1.2  will  search  through  your  ‘table’  until  it  finds 
a match  for  key  input,  or  hits  a $FFFF  in  memory. 

VARIABLES  USED 

There  are  several  variables  used  extensively  in  DDT99 
V1.2,  which  you  will  need  to  know  about  if  you  wish  to 
write  optional  commands  for  your  own  use.  A listing  of 
DDT99  VI. 2 has  all  variables  in  the  second  named  block. 
NOTE: 

Any  persons  changing  DDT99  in  the  future  — do  not 
change  the  order  of  any  variables  in  the  variable  defi- 


nition block.  Any  new  variables  required  should  be 
appended  to  the  end  of  the  variable  block.  If  this  is  not 
done,  any  ‘optional  command’  PROMs  in  existence 
will  not  be  compatible  with  the  new  version  and  some 
standard  commands  relying  on  the  order  will  not  work 
properly. 

The  mainstream  program  uses  WPDDT99  as  its  work- 
space pointer.  USERWP  is  the  pointer  used  by  user’s 
program  and  should  not  be  altered  by  any  optional  pro- 
gram. WPINT2  and  WPINT3  are  interrupt  handler  work- 
space pointers  and  are  dangerous  for  any  other  use. 
WPBUG2  and  WPBUG3  are  both  available  for  optional 
program  use.  WPHOLD  is  used  as  input  buffer  in  ASM99 
and  as  register  compare  buffer  in  J,  T and  S command 
execution. 


Table  1.  Variable  Definition 


0000 

R0 

EQU  0 

0001 

R1 

EQU  1 

0002 

R2 

EQU  2 

0003 

R3 

EQU  3 

0004 

R4 

EQU  4 

0005 

R5 

EQU  5 

0006 

R6 

EQU  6 

0007 

R7 

EQU  7 

0008 

R8 

EQU  8 

0009 

R9 

EQU  9 

000A 

R10 

EQU  10 

000 B 

R11 

EQU  11 

oooc 

R12 

EQU  12 

000D 

R13 

EQU  13 

000 E 

R14 

EQU  14 

000 F 

R15 

EQU  15 

E600 

RAM 

EQU  SE600 

LOCATION  OF  WP  RAM  BLOCK 

0A0D 

CRLF 

EQU  $0A0D 

ASCII  CARRIAGE  RETURN-LINE  FEED 

E600 

ORG  RAM 

$E600 

0002 

INT2DAT 

BSS  2 

DATA  FROM  TERM  OR  KRONOS 

$E602 

0002 

INTFLAG 

BSS  2 

BIT # On  = INT # HIT 

$E604 

0020 

WPDDT99 

BSS  32 

MAINLINE  WP 

$E624 

0020 

WPINT2 

BSS  32 

WP  FOR  INT2 

$E644 

0020 

WPINT3 

BSS  32 

WP  FOR  INT3 

SE664 

0020 

WPBUG2 

BSS  32 

SUPPORT  ROUTINE  WP 

SE684 

0020 

WPBUG3 

BSS  32 

LARGE  SUPPORT  ROUTINE  WP 

$E6A4 

0020 

WPBUG4 

BSS  32 

DECODING  WP 

$E6C4 

0020 

WPBUG5 

BSS  32 

PROM-SAVING  ROUTINES 

SE6E4 

0020 

WPTRMNL 

BSS  32 

TERMINAL  I/O  WP 

$E704 

0020 

USERWP 

BSS  32 

USER’S  DEFAULT  REGISTER  SET 

$E724 

0042 

WPHOLD 

BSS  66 

TRACE  REGISTER  COMPARE 

$E766 

0002 

KRONOS 

BSS  2 

KRONOS  ON  = 1;  OFF  = 0 

$E768 

0002 

USRWP 

BSS  2 

USERWP  ON  RETURN  (W) 

$E76A 

0002 

USRPC 

BSS  2 

USER  PC  ON  RETURN  (•) 

SE76C 

0002 

USRST 

BSS  2 

USER  ST  ON  RETURN  (O) 

SE76E 

0002 

BRKPNT 

BSS  2 

ADD.  TO  BP  ON  (1) 

$E770 

0002 

BRKPASS 

BSS  2 

NUMBER  OFTIMES TO  PASS  BP 

$E772 

0002 

EDIT1 

BSS  2 

NUMBER  TERMINATED  BY  , (MSA) 

$E774 

0002 

EDIT2 

BSS  2 

NUMBER  TERMINATED  BY  ;(MEA) 

$E776 

0002 

TRACTYP 

BSS  2 

0 = ALL  REG; -1  = JUMP;  1 = QUICK 

$E778 

0002 

TRACPRN 

BSS  2 

SAME  AS  ABOVE  ON  PER  INSTR. 

$E77A 

0002 

COUNT 

BSS  2 

COMMAND  COUNT  (NUM.<COMMAND» 

$E77C 

0002 

TAB 

BSS  2 

CHAR.  POSITION  ON  LINE 

$E77E 

0002 

WORD1 

BSS  2 

REFER.  SYMB.  ADDRESS 

SE780 

0002 

WORD2 

BSS  2 

SAME  AS  WORD1 

SE782 

0002 

WORD3 

BSS  2 

SAME  AS  WORD1 

SE784 

0002 

WORD4 

BSS  2 

SAME  AS  WORD1 

$E786 

0002 

DLATMP 

BSS  2 

COUNTER  FOR  DELAY 

$E788 

0002 

DLALOP 

BSS  2 

INTERNAL  LOOP  COUNTER  FOR  DELAY 

SE78A 

0002 

LINE 

BSS  2 

LINE  COUNT  FOR  PAGE  (H) 

$E78C 

0002 

DELATIM 

BSS  2 

DELAY  LOOP  COUNT  AFTER  <LF> 

$E78E 

0002 

HARDCP 

BSS  2 

<>0  IF  AUTO-HARDCOPY  REQUESTED 

SE790 

0002 

MASSMEM 

BSS  2 

<>0  IF  UPLOAD  ON  (U) 

SE792 

0002 

OPTIONS 

BSS  2 

<>0  IF  OPTION  AL  TABLES  EXIST 

$E794 

0002 

HALTADD 

BSS  2 

HALT  ADDRESS  FOR  STEPPING  (N) 

SE796 

0002 

SPEED 

BSS  2 

CYCLES  FOR  EXECUTION  (V) 

$E798 

0002 

ACCESS 

BSS  2 

MEMORY  ACCES.  FOR  EXEC.  (V) 

$E79A 

0002 

BUSY2 

BSS  2 

FLAG  TO  IGNORE  TERM  IN  STEP 

REGISTER  0 OF  WP  1 WILL  CONTAIN  ANY  NUMBER  INPUT  IMMEDIATELY  BEFORE 
TYPING  THE  COMMAND  YOU  RECOGNIZED. 
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Table  2.  Interrupt  Handlers 

LEVEL  1 

BREAKPOINT  LATCH 

Moves  R13  TO  USRWP  (SE768) 

Moves  R14  TO  USRPC  (SE76A) 

Moves  R15  TO  YSRST  ($E76C) 

Resets  Line 

Branches  indirect  through  RO  — Note  that 
RO  of  WPDDT99  must  have  desired 
transfer  address  before  INTI  is  hit. 

LEVEL  2 

TERMINAL 

Places  ASCII  character  in  INT2DAr 
($E600)  after  clearing  high  9 bits. 

Sets  bit  2 of  INTFLAG  ($E602) 

Normal  return  via  RTWP 

LEVEL  2 

PAPER  TAPE 

Paper  tape  is  in  parallel  to  terminal  and 
can  be  distinguished  only  by  context.  Nor- 
mally, paper  tape  interrupts  will  occur  on- 
ly after  a <CQNTROL-R>  command. 

LEVEL  3 

KRONOS 

Same  as  Level  2 except  Bit  3 of  INTFLAG 
is  set. 

SUBROUTINES 

There  are  several  subroutines  that  are  used  in  the  DDT99  V1+2  monitor  that  may  be  of  occasional  help  for  users 
ofthis  system. 


Table  3.  Subroutines 


ASCII 

BLANKS 

CHKWORD 

DELAY 
ME  SAG 

MESG1 

PADD1NS 

PINSTRC 


PREGSTR 

PRINT 


MOV  NUMBER,  R2  $F568 

BL  ASCII 

Convert  HEX  digit  (rightmost  4 bits)  in  R2 
to  ASCII  for  later  transmission  to  terminal, 
8LWP  BLANKS  SF52A 

Print  2 spaces. 

BL  CHKWORD  $F61E 

Word  HERE 

(Used  to  print  address  and  contents  of 
memory  reference) 

tf  'HERE1  is  zero,  do  nothing  and  return. 
If  “HERE1  is  non-zero,  print  its  value  in  HEX, 
followed  by  = \ and  the  value  of  the  mem- 
ory at  that  address  (i.e.>  indirect  value). 

BL  DELAY  $F4E6 

Word  WAIT 

Delay  for  approximately  100  * WAIT  micro- 
seconds 

BLWP  MESAG  $F4FE 

FCC  “XXX’ 

Even 
Word  0 

Print  ASCII  message  following  call  until  a 
full  word  zero  is  encountered  in  string. 
BLWP  MESG1  SF516 

Word  'X 

Prints  ASCII  of  2 bytes  following  call  (zero 
byte  is  not  sent). 

MOV  INSTR.RO  $F5AA 

BLWP  PADDINS 

Print  address  R0  has  and  also  print  the  de- 
coded instruction  at  the  address  indicated 
by  RG. 

MOV  ADDRESSED  SF792 

BLWP  PINSTRC 

Print  decoded  instruction  pointed  to  by 
callers  R0. 

BLWP  PREGSTR  SF858 

Print  values  of  ail  registers  at  workspace 
pointed  to  by  USRWP1  ($E768). 

MOV  NUMBER, R0  $F5EG 

BLWP  PRINT 

Prints  R0  of  calling  routine  as  4 HEX  digits 
to  terminal. 


PRINT1  MOV  NUMBER, R0  $F606 

BLWP  PR  INTI 

Print  rightmost  HEX  digit  of  callers  R0. 
PRINT2  MOV  NUMBER, R0  $F612 

BLWP  PRINT2 

Print  rightmost  2 digits  of  callers  R0  to 
terminal. 

PRINTD  MOV  NUMBER, RO  $E990 

BLWP  PRINTD 

Prints  RO  of  callers  routine  In  decimal,  left 
justified,  (Optional  PROM) 

PRINTS  MOV  NUMBERED  $F5BE 

BLWP  PRINT 

Same  as  PRINT,  except  it  adds  2 spaces 
after  4 digits, 

PSTATUS  BLWP  PSTATUS  $F8Q0 

Prints  HEX  values  of  variables  USRWP 
($E76B)h  USRPC($E76E)1  USRST($E76C), 
and  BRKPNT  if  even  ($E76E),  labeling 
them  as: 


REGNUM 

RETURN 

TABOVR 

TRMSENO 

TSD 

UNASCII 


I = XXXX  PC  = XXXX  WP=  XXXX  ST  - XXXX. 
MOV  NUMBER, RO  SF5CE 

BLWP  REGNUM 

Print  ‘RN1,  with  N supplied  by  callers  RO. 
BLWP  RETURN  SF53C 

Print  <CRXLF>. 

BL  TABOVR  $F55Q 

Word  TABPOS 

Tab  to  position  'TABPOSf  by  printing 
spaces.  This  assumes  that  TAB’  (SE77C) 
has  current  character  position  on  line. 

LI  R2/X  $F4C2 

BLWP  TRMSENO 

Print  right  byte  of  callers  R2?  checking  for 
auto-hardcopy  and  upload. 

LI  R2,'X  SF48C 

BL  TSD 

Send  right  byte  of  R2  to  terminal. 

MOV  ASC1UNT2DAT  $F57C 

BLWP  UN  ASCII 

Return  HEX  number  in  INT2DAT($E600}of 
ASCII  value  passed  to  routine  in  same 
variable. 
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FLOW  CHARTS 

The  following  flow  charts  may  assist  those  who  wish 
to  modify  this  program  for  their  own  use.  For  obvious 
reasons  of  space,  the  entire  program  with  each  of  its 
subsections  has  not  been  charted  here.  The  few  examples 
chosen  will  show  the  programming  approach  used  in 
this  monitor  and  will  aid  in  altering  the  most  likely  re- 
quired areas. 


Figure  3.  Command  Receipt  Flow  Chart 


Figure  4.  Process  Commands  Flow  Chart 
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Figure  5.  Process  ‘CF  Command  Flow  Chart 


Figure  6.  Process  Command  Flow  Chart 
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Figure  7.  Print  Instruction  Mnemonics  Flow  Chart 


Figure 8,  Download  Flowchart 
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EXAMPLES 

Here  is  an  example  of  the  use  of  DDT99  VI 2.  This  pro- 
gram generates  a few  (very  few,  1 might  add)  pseudo- 
random numbers.  All  lines  starting  with  '***’  are  exactly 
as  they  appear  on  the  terminal  screen  (they  were  auto- 
matically copied  to  a file  using  the  UPLOAD  command, 
in  fact).  The  only  exception  is  that  non-printing  charac- 
ters have  been  inserted  in  <CHAR>  form  to  clarify  ter- 
minal conversation.  Also,  some  of  the  terminal  output 
has  been  edited  to  properly  fit  the  8Vz"  paper  width  used 
in  this  article,  after  the  addition  of  the  asterists  in  each 
line. 

The  user  has  a program  he  has  written  and  wants  to 
input  using  the  ASM99  portion  of  the  DDT99  monitor. 
The  program  is: 


* RAWQDN  NUH9EP! 

GENERATOR 

LHPt  lid 

SET  WORKSPACE  POINTER 

11UJR  HE5AG 

GIVE  INTRODUCTION 

FCC  *THI5  t*i 

A TEST* 

EVEN 

ASSURE  WORD  BOUWOARV 

WORD  0 

TERMINATE  MESSAGE 

LI  RJiB 

SET  COUNTER  FOR  5 N LINDERS 

LI  Rlrl2T 

TNI T I A L I7E  GENERATOR 

LOOP  HPT 

S0UAPE  NUMBER  4 UNSIGNED) 

MOV  R2,fl0 

HOVE  LEAST  SIGNIFICANT  WORD 

TO  ... 

BLMP  PRlHTl 

PUT  NT  LEAST  SIGNIFICANT 

flic  I T 

MOV  R2,R1 

RUT  LOOP  ON  LEAST  SIGNIFICANT  MORE! 

DEC  RJ 

COUNT  DIGITS  GENERATED 

JH£  LOOP 

CONTINUE  HU  7ER0 

a on 

RETURN  T(]  MONITOR' 

Note  that  two  of  the  subroutines  included  in  DDT99 
VT2  are  called  to  simplify  the  writing  of  this  routine. 
Note  also  that  the  ‘even’  command,  while  needed  for  the 
standard  Texas  Instruments  assembler,  is  unnecessary 
in  ASM99  (and  wilt,  in  fact,  not  assemble).  Since  ASM99 
is  not  a symbolic  assembler,  absolute  addresses  must 
be  used.  From  the  'subroutine1  section,  we  find  that 
lMESAG'  = SF4FE,  'PRINTV  = $F6G6,  and  (DDT99’  = 
$F00G  (found  under  'Returning  from  a Program!  Thus, 
the  program  is  input: 


***7  100  - 

p<alt  hode> 

+ "0  IDG 

A-LHPI  Lfl 

***0104 

A-BLHR  FHF£ 

***0105 

A-FCC  THIS  IS  A TEST  , 

*"01l6 

A-H0P&  3 

***5115 

fl-LT  R7,0 

* **01  ic 

A-LI  Pit  123 

***5120 

A- ftP T Rt,Rl 

•**0172 

A-MQV  R2,ft0 

***DL24 

A-0LWP  FS0« 

***0128 

A-HOV  R?*Pl 

•**0126 

A'DEC  RJ 

*•*01  EC 

A-JNE  120 

* * • d 1 2€ 

A-fl  FOOD 

*"0132 

A-*ALT  MODE* 

***? 

Once  the  program  has  been  input,  it  can  be  listed  for 
verification,  if  desired.  Thus: 


**■?  |Dd. 

■ 111 

•**11100 

LMPT 

DO40 

***0104 

0LNP 

F*FE 

***0108 

5 ICO 

R5,  *R1 

* * * D 1 0 A 

S2C 

•*J,  2049TR5I 

***qioe 

57G3 

4120,  PC 

***0112 

SZC0 

RS,  *R1 

* **0114 

szca 

*H4»  RO 

**•0116 

NPD  i 

DD  00 

•••one 

LI 

RT  * Q0  55 

***oiic 

LI 

Rlt  0123 

*"0170 

HPT 

Rl,  PI 

**•0122 

NOV 

92,  Pfl 

***0124 

BLMP 

Ff.0fc 

*"ot?a 

HOY 

R2,  Rl 

*"012A 

DEC 

RJ 

* **0 1 2C 

JNf 

0120 

* * * 0 1 ?E 

a 

FOOD 

Note  that  wherever  possible,  a valid  opcode  is  gener- 
ated with  the  list  command  (showing  how  the  processor 
would  interpret  the  data  if  it  jumped  to  it).  Imbedded 
data  strings  are  often  more  clearly  seen  with  the 
Memory  Dump  command: 


**•?  100, 

150 

*"13100 

02EO 

0 040 

0420 

FdFE 

544B 

495  3 

2D49 

5320 

■ .THIS  IS 

***0110 

M 2 0 

E445 

53S4 

0000 

0 203 

0 00  8 

0 201 

0123 

A TEST 1 

**•0120 

**•? 

35M 

C0U2 

OP  20 

FGOG 

C0A2 

0&0  3 

16F9 

04&O 

SA_A.i  ...IB 

Here  the  imbedded  message  stands  out  clearly  in  the 
ASCII  memory  dump  at  the  right.  Numeric  data  shows 
up  best  in  the  left  hand  portion  of  the  dump.  Note  also 
that  all  terminal  non-printing  characters  are  replaced  by 
periods  to  mark  their  position  in  the  ASCII  interpreta- 
tion, (Some  characters  that  print  properly  on  the  Tek- 
tronix 4010  terminal,  do  not  do  so  on  a CDC  line  printer, 
as  seen  above.) 

The  program  now  appears  ready  to  run: 


**•7  tlW-GTKTS  IS  A TEsmUlill 


Obviously  this  isn't  a very  random  pattern.  Therefore, 
a program  trace  is  made  to  determine  the  source  of  the 
problem.  Since  the  original  message  came  out  all  right, 
we  don’t  need  to  trace  it.  The  first  interrupt  is  therefore 
set  just  past  the  message  output: 


1151 


The  program  is  then  started: 


**•?  1QG-GTMI3  IS  A TEST 

PC*  0 1 1C  wP=Q<Kd  3T*CflH2 
LT  (?3,  0005  DUC  LI  Ri,  0l?3 

••*R0*5*n|  Ri-54di  «2'540t  P3^Q0Q  5 R4^0B15  R5=FGFf  R6=2000  ft7  = FFFF 
*"Ra  = 20Q4  PA=0ff00  RC=2A04  RD-RFFC  PE=2B00  RF=FFFC 


The  message  comes  out  again,  then  the  interrupt  is 
hit,  and  the  complete  user  status  is  dumped.  Informa- 
tion includes: 


Line  1 


Line  2 
Line  3 
Lines  4-5 


i - breakpoint  address  (missing  if  in- 
active) 

PC  = user  program  counter 
WP  = user  workspace  pointer 
ST  - user  status 
last  instruction  executed 
next  instruction  executed 
contents  of  any  memory  address  refer- 
enced (absent  if  no  references) 
contents  of  the  user  registers  in  cur- 
rent WP 


For  the  first  check,  a quick  jump  (skipping  subrou- 
tines) is  used  to  localize  the  problem: 


* " Tl  0J 

*"0010 

011G 

LI 

Pi,  0123 

Rl-0123 

***(0OF 

D 1 20 

HPT 

frit  Rl 

PI  -0 00 1 R2^iCD 

**• 0 OOE 

0122 

HOY 

R2,  PD 

R0=4*GO 

***sa-  om 

blhp 

F6069 

***01)00 

* * *0 1 ?fl 

HUY 

R2, 

PI  012A 

DEC  RI 

•**R0=4AC9  PI 

R?3i,AC9  R3  - fl  00  A 

R4=08l5  R5-F  0FF 

R6=2000 

HT^FFFf 

•**R4*E«0R  R9=FEF8 

RAsQ  0DQ  Rfl=«,6EF 

PC=ZAfl4  RD-DFFC 

RE=2«00 

RF=f  FfC 

***0D0C 

G12A 

OEG 

RJ 

R3=  DO  07 

* **00DB 

012C 

JNE 

0120 

•"1J00A 

0120 

MPV 

Rl.  Rl 

R 1 - 1 5 □ 8 R2-D1 01 

•**01109 

0122 

MOV 

RZ,  R0 

R0=  Dl Dl 

***59-  0124 

SLW^ 

FfcQhl 

***0001 

* **  D 1 ?fl 

HO  V 

H2, 

Pi  012* 

DEC  H3 

***RQ=D1D1  R 1 -0 1D1 

R2 -OlD 1 RJiQQOT 

R4^0ftl5  R5=F0FF 

R6=2D00 

R7-FFFF 

•••«=ZB04  HR -F*Ffl 

R A =0  0 0 D RB=4AEF 

RC E Z A 0 4 PD=9FFC 

RE^2505 

RF^FFFC 

* * *000  7 

Q 1 2 A 

DEG 

R3 

RJ=0OOfe 

***0006 

012C 

JME 

D 120 

•**0005 

0WO 

MPT 

Rl  , Rl 

Pl=A0F&  RZ^tCAl 

***000). 

0122 

HO  V 

R2»  R0 

R 0 E E C A 1 

***5R-  0124 

3LM° 

F6G61 

***0003 

***0128 

HOY 

R?i 

*»l  012A 

UfC  RS 

* * * R 0 - E G At  Rl 

-EC  A 1 

P2  -EC*l  R3^00afc 

R 4=  □ S I S RE-FBFf 

Pt^ZODC 

R7-FFFF 

***R5=20Q4  R9 

-FEE  8 

PA-0000  R3-4AEE 

RC=?A04  RD=RFFC 

RF=7800 

RP^FFFC 

***0002 

012  A 

DEC 

R3 

P3±0005 

••*0001 

012C 

JMf 

0120 

■ **T 

170  INTERFACE  AGE 


JUNE  1978 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


In  this  mode: 


CoL  1 

Col.  2 
CoL  3 
Remainder 


number  of  instructions  left  to  trace  ac- 
cording to  command 
address  of  instruction  just  executed 
mnemonic  of  instruction  just  executed 
contents  of  any  registers  that  changed 
as  a result  of  that  instruction 


Note  that  SB-  indicates  a subroutine  call  that  was  ex* 
ecuted,  but  not  traced.  A full  status  dump  is  always 
done  after  a blanked  subroutine  call.  In  this  case,  the 
call  to  SF606  (PRINT1)  printed  a digit,  which  appears 
concatenated  to  the  instruction. 

If  more  complete  information  is  wanted,  a full-blown 
single  step  can  be  used  instead: 


•”710S 

**•0010 

*'*01 20  KPT  *1, 

PI 

0122  MOV  R2t 

BQ 

••*BQ-EGAl  Rl=flAp<l 

K2  = 3CM 

R3*0QB5 

Rq^Ofll  5 

R 5 "=f  R F F 

<?fe=7f>0  0 

B?^EFFF 

***RA=20QJt, 

***&oaF 

04*0000 

RB  * 4 AE  £ 

RC=2 404 

R □ = R FF  C 

RF=?10Q 

rf=fffc 

***Q1?2  HOV  W, 

012*  QL  HR  Ffeffb 

***FfeCfe*E6fc5 
***R0=3D51  RI-OA0R 

F?=3D%I 

93=000  s 

R*=0fll 5 

RF=FBFF 

Rb^20p0 

07=FFFF 

***aooE 

R A = 0 Q OD 

Bfi  = *.A£F 

RC  - ? 4 0 

BD=RFFC 

RE  = 700  0 

bf^fffc 

**•012*  HLMP  FfVOft 

FbJC  LI  RE,  OD0& 

**■&}:;  FFFC  Rj  = FFFr 

*2=0030 

R3” A0?fc 

R1  = 7 73fe 

B6^6C7? 

R7=TE1F 

ro-aDiiB 

**•0000 

RO=F5£0 

RC=iaa*F 

RQ-EfeAHt 

REa-F  S7* 

PF-CD0C 

***fiqc  u rc  ■ ooaa 

F&1Q  J»*P  F5F0 

■ **R0=.FFFC  R 1 = F FfC 

*2=0  D3r) 

«J^A026 

R^  - ■Rl  CCl 

<**'-7  7*1 

Ufe^6t;77 

R 7-=7£  3F 

* **  0 3 DC 

fiA -F£C0 

R&-FSED 

RC- BAA.F 

RC-E&H 

RE^FflTlL 

RF-GB0  0 

* ■*  Fblfl  F*FE1 

fS F0  MQY  ilt 

R? 

*«*pa=FFFC  Rl^FFFC 

E2=O0  ID 

R3=  *026 

R>t=FHCn 

R1-773E 

Rfi=feC7T 

R7=7EJF 

••*«i=fe2B0  ft?=D0O0 
*'*0000 

Bt=f £C0 

R9=F5F0 

RS3»E6ftfe 

RE-F0?* 

RF=C0D  0 

•**F5F0  NOW  Hi, 

R2 

F5F2  5RC  R2, 

0 

1 ,.,flE,±FFFC  PiifTFFc 

H 2=0030 

R3= A026 

R^=**iCB 

RS=T?3& 

R 6 = 6 C 7 7 

R7T7T3F 

•■*000* 

RA=FEC0 

rb^fseo 

RC=IB*tF 

RF-rF  11 7% 

RF=Cfl0Q 

* ■ * F 5 F?  R2, 

*■*£560-0242 

0 

F5F*  ei 

F160 

***Rtt=FFF&  Rl^FFFC 

*2=3030 

R3^4026 

B5-773F 

Rb=bC77 

R7=7£TF 

'**01=42 B0 
* **0D00 

RAiFECQ 

Rfl=F5EQ 

RC-sa^F 

RB  = EfeAtt 

R£  = rft7tt 

RF^COatt 

••*f5F4  &L  F^A 

F S& A AN01 

a 2,  oo OF 

••*KQ=FFFC  R1  -FFFC 

R2=O03fl 

RS* A026 

Rfe  = 11C9 

R5  ='7736 

R6=6C  T 1 

R7=7£3F 

***R^tMD  RR- 0000 

PA=F£CC 

R&^F5£0 

RC=fe0RF 

R£=Ffl?*t 

BF=C03P 

"**000  A 

•**F5t0  AUDI  H?, 

0 D-  OF 

F56C 

Cl  R?r 

00  04 

***R|J=fFFC  Rl=fFFC 

P2=Q03Q 

B3^1Q26 

*5=7736 

R6=&C77 

R7=7£3F 

■••3H=6Z?D  fiqi  = 0oa0 
•**0007 

PA=FEC0 

BB - F5E  0 

RC=  B HA  F 

RD-EfeBR. 

RE^FS71 

RF=C  00  P 

***F  5&C  CT  R?  1 0 0 0 A 

FST0  JLT  F57E 

* **  R0  =FFFC  Pl^FFFf; 

P?=003O 

R3- AD2B 

R^-Rica 

RF=77J6 

Rbvbcrr 

R7=7E3F 

■**R4=4290  ^7=0000 
**“0006 

Pfl=FECfl 

RC-  n &*t  r 

R£j=F  S7k 

fiF=C0fl& 

**'FS7fl  JU  F^7& 

F?7?  AI 

R?  , 0017 

***fl0  = FFF[;  R1=FFFC 

P2=003Q 

B3 - 402  6 

Rfe=RlCB 

R5  = 7?  36 

R6=6C77 

B7=7E1F 

***Ra=t2'?0  R<J  = 00Q0 
**■0005 

PA=FECC 

Rft*r5FQ 

0 F 

BF^OQO 

* * * F S 7 2 AT  R?t  000? 

F5T6  AI 

R?  , 00  30 

* **H0  rFFFC  RItFFFC 

fi?=D01O 

BJ= AQ26 

Rfe-7736 

R6  = bC7  7 

R7z7E3F 

'**R1  = it?90  BB-0000 
***QQ04 

Rfl^FEct 

RStFSEB 

RC=0SfeF 

RD  = E6Sit 

B E = F a 1 1, 

RF  = C,Q0O 

***F57fc  11  B2,  0030 

F57A  fl 

*RB 

• •*di=f£F(:  ri=fffc 

R2=0D3fl 

B3=  A02  & 

RMBICH 

R5  = 7 736 

R6=feC7 1 

R7=7£3F 

*»*;J5=<.29D  Rq^floan 
*'“00113 

RA=FFC0 

R0:FSE0 

RC=Sf!feF 

RO=£fea4 

RE  =Tfl7tt 

rf>cbdb 

***F?7A  fl  *PB 

F5F4  BLH*  F*tC2 

***f  J,C2  = £5Fi, 

***R0=FFFC  r i - fffc 

*2*0030 

R3=A026 

R**  = RLC< 5 

*5^7736 

R6=6C77 

R7=7E3F 

-**R0=it2BO  *9*0000 
**•01102 

RA=FEC0 

RB=F5E0 

ftC=SQ*tF 

ito  =E  6&I- 

RE’FA7(t 

RF=CO0  0 

***F^FA  BLUR  Fi*C2 

Fi*C4  A HOI  R2* 

□ 07F 

“'*BO±QD00  Rl^COOfl 

ft2=0UlD 

R3  = lift? 

U*t=A0BA 

R5=7P1£ 

R6=C0GD 

R7  = F1*tA 

***R0Tt&6t  RB*Ei«n 

***ooai 

Pl=FCEO 

RP-EA'iE 

RC-  AACO 

RF^ccno 

* “ * F 4 C A AN&T  92* 

O0TF 

F4CE 

J?U  Ft.EB 

'**R7=OD0D  c t = □ 010 

R?=013Q 

Ri  = aw? 

B J*  - 4 Q B A 

RS=7F5F 

*6=C00fl 

R7^fij*b 

““'Rl=E&fc4  HReElRi 

Pl^FCEO 

RP^EA'JE 

PC=AA CO 

Rn  =£febA, 

retfsi a 

Rf^CQQQ 

Because  of  the  volume  of  printed  output  resulting 
from  the  full  single  step,  it  is  usually  reserved  for  use 
after  the  problem  has  been  tightly  localized. 

If  the  quick  trace  is  sufficient  for  data  presented,  but 
the  subroutine  calls  are  also  desired  to  be  traced,  the 
standard  quick  trace  can  be  used  instead: 


***?  ST 
*-*00OS 

F4CE 

JEC 

FB  Bh 

**•0004 

FtOO 

SC 

Ftac 

FHTiC=C?60 

**“0003 

F<*SC 

HQV 

Eiic,  ap 

EUC=ElftS 

* **0002 

F4^0 

CCPC 

FFfil,  RB 

FFBB-0D01 

***oaoi 

Ffegit 

JRF 

F4«t 

The  problem  is  detected  to  be  in  the  use  of  the  least 
significant  portion  of  the  multiplicand.  He  therefore 
decides  to  edit  the  program.  Reviewing  the  listing  again: 


***?  100 

11L 

***Q100 

LMPI 

01050 

•**ni0i, 

fil  MP 

FfeFE 

"**0100 

37CB 

RA, 

*B1 

* * *ff  1 0 A 

S2C 

*R3, 

204H 

***010E 

52CB 

M20 

, RC 

*•*011? 

57CB 

*R1 

***01U 

£2CB 

•fit* 

90 

***0116 

RH(] 

0000 

***0114 

LT  ' 

R3»  00 

05 

***01 1C 

tr  i 

Bit  01 

23 

***0120 

MPr 

RIt 

Pt 

* * *0 122 

HOV 

R? , 

HO 

‘*“0125 

Bi  RP 

F606 

***0120 

HOY 

97  T 

FI 

* • *0 1 ?fl 

occ 

93 

* • ■ 0 12C 

J*fE 

0120 

• * * 0 1 ?€ 

B i 

roso 

Using  ASM99,  addresses  122  and  128  will  be  modified: 


i22**ai.t  wont* 
***012?  *-ttav  Rt  ,B0 
*•*012*  A- 
*•*0176  A- 
*•*0120  Jt-ftOY  Hit  PI 
*•*012*  A- cA  L T 
*■•7 


Note  that  successive  carriage  returns  allowed  skip- 
ping over  the  good  code  to  easily  reach  the  second 
change  area.  The  'MOV  R1.RT  is  obviously  a 'NOP'  and 
could  have  been  replaced  by  a 'WORD  0'  or  any  other 
non-operation.  The  changed  program  can  be  listed  to 
verify  the  changes: 


The  interrupt  is  turned  off  by  setting  to  any  odd  value: 


'*•?  IT 


And  the  program  is  rerun: 


“*•7  1D0-6THIS  A TEST! 


This  set  ot  numbers  is  acceptable  for  our  purposes 
(though  not  a good  statistical  distribution).  We  need  to 
know  how  fast  it  executes,  now.  Since  the  routine  would 
generally  be  called  as  a subroutine,  the  timing  of  the 
output  drivers  is  of  no  interest;  therefore,  the  liming 
software  is  first  turned  on: 


* **  7 V 


Since  we  want  to  know  the  time  to  generate  the  full 
set  of  eight  numbers,  a NO-PASS  can  be  set  at  the 
return  instruction: 


***?  IZEN 


A huge  number  of  instructions  is  then  requested, 
knowing  that  it  will  terminate  when  address  $12E  is 
reached: 


JUNE  ? 978 


INTERFACE  AGE  177 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


***?  11 8-FFf J 

* * * 0 F FF  O00C  0003  D 1 1 S 

LI 

HI*  00  Oft 

RZ -OO 30  93  = 0OOft  96  = C0OO 

***  97*2548 

RD=E664  RE = 

=F52fl  RF=C400 

‘■-0FFE  0018  0006  011C 

LI 

91 i 0173 

Rl -0 1 25  R6-C0O  0 

*‘*QFFD  DC  ZE  QflOC  0120 

*PY 

HI.  Hi 

R 1 1 0 0 0 1 

• *+0FFC  O03C  one  9122 

NOV 

11.  R0 

RE =F5Z0 

**+SD-  9174  BLN*  F&D60 

***QFFR  flCM  9014 

+ **  9 1 no 41  »i 

0 1 2 A 

DEC  R1 

■*•95=0000  ^ 1 0 TO  R Z - 0 0 3 D 

R3=  0 00  A C4-A0PA 

R5=7F5E  R6=0400 

9T=F54ft 

•••RME6&4  nq=eiai  HA  =f  CED 

RIt^49E  RC-AACO 

9D-E664  PE>F520 

RpaC40  0 

**-DFfA  DO 56  0017  01 2A 

0FC 

R3 

93t0007  96eD00O 

9F*CO0Q 

***0FFR  0060  0018  01ZC 

JME 

1170 

RE=FF2l 

**pflFFft  0076  OitlE  C178 

NPV 

Rf  i R 1 

R 1 =0000  RF 

-C400 

•*+0Ff7  000%  0 0 22  0127 

NOV 

Rl,  RD 

Ht^rszii 

+'*5B-  0124  BLMP 

• — OFF*  00*2  90?6 

*"•0178  >100  Pt 

0124 

DEC  R3 

**■90=0000  R 1=0  [MU  F2  300  JD 

R3-DD07  C4 - A DBA 

95 -7F5E  R6=D4D □ 

RF=F 54 N 

*•*94=2604  Rq=ElBl  RA=FCEU 

RB- EARE  RC^AACD 

PD=E&64  RE=F  52  8 

RFiC 40  C 

•**DFF5  0OBE  ODZS  012A 

DEC 

Rj 

9J=OCOh  Rfi=D00O 

Rf-cano 

•**0FF4  DPAft  0C7A  OlJfC 

JNE 

0120 

RE^F  6ZB 

• **0FF3  flOSE  0330  0 1 79 

HP  Y 

Rl*  Rl 

91=0000  9F-C40O 

***0FF2  OOCC  00  54  qizz 

NOV 

Rl,  RD 

RE  rF57R 

**+SR-  0124  9LWP  F6 06ft 

* •+  OFF  1 DO  DA  0836 

*+*at?n  nov  rz*  hi 

0124 

DEC  93 

* *"  R 0 - 3 □ Q 0 9 1 = 0 0 30  R 2 = 9 0 3 0 

R 3 - 0 00 6 P4=A0'JA 

R5=7F5E  P6=D600 

R7  = F54B 

■••95-EG&4  R9=E181  HA=FCEO 

R0if  ARE  RC- 4 ACD 

RD-E664  RF  = F5?fl 

RF*C4D0 

+ * ■ 8FFQ  O0E6  003B  012A 

DEC 

R J 

93=D0D5  P 6-U  00  0 

RF=CD0P 

"*"0FFF  S0FQ  50  JC  Q1ZC 

JHE 

0120 

RE  = f 5Z4 

■*'0FEE  0106  C94Z  01Z0 

HPY 

Rl,  Rl 

a 1-000  0 PF “Chfl  8 

•••flFECI  0114  0046  012? 

NOV 

Rl,  90 

RE  = F52I| 

**•$9-  0174  0LRP  F6060 

■*"0FEC  01ZZ  0&4* 

***9120  nan  92  . Pt 

0 i 2 k 

DEC  R3 

•*"HO=0O0B  R l = 00  30  «2rlD3tI 

R 3=  0 00  6 R4-A051 

R5-7F5E  R6-D4Q0 

R7-F54  ft 

*+*RS=F6G4  9S=F  101  FARCED 

RB-  E4BE  Ht:  = AACD 

RD  = E664  RF=r5?B 

RF=C400 

•**flFEB  D1ZE  0 04D  D 1 ZA 

DEC 

R3 

R3>B006  R 6aOGO  D 

RF*CI50 

"**0FEA  0159  0D4E  017C 

JNE 

0 120 

RE -F57A 

**■ Qe  E9  014E  0054  0129 

lift 

91,  Rl 

R1-E0D0  RF=-C4D  0 

•*"0FE«  0 15C  0050  0122 

NOV 

91,  R0 

RE=F52ft 

*"‘S0-  0124  SL HP  F606D 

* *■ 0FE7  0164  Q05C 

***012ft  NOV  R2t  pi 

9124 

DEC  US 

***R0=0OO6  91=0030  R2=001D 

(?  0 004  R4  = A Q 9 A 

R5=7FSF  R 6-=  D 40  □ 

9?  = F5i,ft 

***R  fl  = E664  R0  = E181  RA-FCED 

RB-E40E  RC-AACO 

RD=f6&4  RE=F5Z0 

RF=D4Q5 

*"*0FF6  0176  0fl5F  GIZA 

DEC 

R3 

R3=0  0O3  H6=D00  0 

9F*C0(0 

•*"0FE5  0180  0560  DtZC 

JWE 

01Z0 

Rf?F57fl 

**“DFE4  0106  0066  01Z0 

NPY 

Hit  Rl 

Rl -0000  RF=C40D 

***0F£3  0 1 A4  00  6 A 01Z? 

NOV 

Rl,  RB 

RE-F525 

***SH~  01Z4  HLNP  FGD60 

**"QFE2  9192  006E 

»*“0tZ6  HO V 07,  Cl 

D12A 

DEC  Rl 

*"4R0  = 0O00  R 1 = 00  30  (r2  = II03D 

R1  - 000  3 R 4 ? A0U  A 

R5=7F5E  R6=D400 

R7=F540 

■**Rfl=E6G4  RR-ri5l  R4=FCED 

RB-E49E  RCtAAiTD 

RD=E&64  RE-FS20 

RF=C  40  7 

***»FE!  01BE  0071  D 1 2 A 

DEC 

RJ 

9 3=000?  R6  = T>000 

9F-C00O 

♦**QFE0  01CB  0077  0t?C 

JNE 

0170 

RE-F5JS 

•**0FOF  0 IDE  0CTP1  0170 

HFY 

91*  Hi 

Rl = 00  0G  Pf*G400 

•**0FOE  DlEC  00 7C  01 Z2 

HOV 

Rl.  RD 

RE  =rF578 

**"50-  0174  BLMP  F6B60 

*"*QFDD  01 F A 0050 

•■*0121  MOV  02,  Cl 

0124 

DEC  R3 

■■*RO=aaD0  R 1^0030  R2=00JD 

9.3-030?  R 4 - * D h A 

95- 7F5f  R6=O40D 

R7iF 64ft 

•**B5=E664  R0=EiOt  HAeFCEO 

Ra=E49E  RC^AACO 

RD’E664  RF  eF57  B 

9 F*G  4 0 0 

— 0FOC  0206  0085  fllZ* 

OEC 

R3 

93*000 1 96^0000 

9F*CC0D 

■*• OF  DB  0210  Q0B4  0 1 2G 

JHE 

D1Z0 

PE^9S20 

•■•DFOA  0276  OflflA  0120 

NPY 

Rl,  Rl 

R1=O000  Pf 

‘=£400 

♦••arn?  C234  oobe  0172 

NOV 

Rl*  Rfl 

RE -F52N 

0124  9LHP  F6D60 

•••0FD6  C24Z  0092 

**•0120  MOV  R7*  Cl 

0 12  A 

DEC  HI 

*••*0^0000  R 1-0030  P2-O0 JO 

R3iD901  R4tAD6A 

R5=Ff5F  96=0400 

R7=F  54  8 

■**H^E664  R5^E  1 At  RA  = FCEO 

R0=EA9£  RC=AAOO 

9D=E664  RF=F575 

RF=C40Q 

■*•0^07  02(,e  0 09  5 Gl?A 

DEC 

93 

93*0000  R6=D0OO 

RF  =C  0 0 ft 

•■*OFQ6  025ft  0096  0120 

JW£ 

D1Z9 

RE  =F  5?4 

•••0FO5  026C  00 OA  01 ZE 

O 

F0O0 

F 000  * 10  54  PF=C000 

'••-t0ELL>? 

The  final  user  status  on  return  can  also  be  easily  ex- 
amined: 


PC-FOQD  $1=3007 

*«0i2E  s fans  food  JNP  foaa 

• ••«a=aDAa  R i = o o 3 q rz^oojd  *t j = 0 AO n rb=7fse  R6-Caai  ftr* FS4ft 

•**H5=E604  49-EIU  R A-FCF*)  W=E«E  Re^AACD  R D =E 66 4 RE-F526  «F=tO(  J 
"♦T 


Memory  testing,  done  via: 


■**?  j na  i i’n q a ; h 


Leaves  the  last  walking  one  pattern  in  RAM  when  ter- 
minated: 


••*7  100, 

, 400 

**+0100 

100  0 

0400 

0400 

0ZO0 

0100 

0 05  0 

0040 

0020 

**•0110 

0010 

000ft 

0 0 04 

0DD7 

0001 

5000 

4000 

ZQ00 

***0120 

UQ0 

0500 

04  00 

0700 

0100 

00  50 

0040 

0O2Q 

# * ■ * * i mi  | a | __  A ■ 

•••QUO 

0010 

C 00  ft 

0004 

0002 

0001 

A0QD 

40  00 

2000 

■ A ■ ■ 

**•0140 

1000 

OftOO 

0400 

0700 

0100 

0090 

004O 

OOZ0 

*•*0150 

0010 

□ 006 

00  04 

0 007 

0001 

85  00 

48  00 

2000 

**  *,Mt**tll_l*  * 

**•0160 

10  0 0 

05PO 

04  00 

0700 

01  00 

0000 

0040 

0 020 

***0170 

0010 

DaOft 

OD04 

0 00? 

0001 

5P0Q 

40  H(l 

2000 

V-  * ■ Hi  l^ll  V 

»M* 

Selected  blocks  can  be  set  to  any  desired  data  value  as: 


****  100, 

uf: 

L214Z 

***7  LD0* 

400 

***0100 

1234 

1234 

12  34 

1234 

12  34 

1714 

1234 

1734 

.4, 4. 4*4*4, 4 *4 .4 

***0110 

1234 

1734 

1234 

1734 

12  34 

1234 

1234 

1ZS4 

,4,4,4 .4  *4*4 .4 ,4 

•*"Q1?0 

1000 

D ft  00 

0400 

020  0 

8100 

0 9 8 0 

004  0 

0070 

■■*0130 

8010 

C 00  ft 

D Q 04 

Q 002 

0001 

6000 

40  00 

2000 

.*.1*  * 

***0  14C 

1000 

DftOO 

04Q9 

0700 

9 1 90 

0080 

00  48 

0070 

*■+0150 

0010 

0008 

0004 

0002 

aoai 

60  00 

4090 

2000 

i544li  Ml«4  * _ A » * 

■**0160 

1003 

□ 500 

0400 

0200 

0 1 09 

0090 

08  40 

0020 

••+0170 
* **? 

0010 

0005 

8004 

0002 

0001 

8000 

4 3 00 

ZDD  0 

The  session  is  over,  so  the  UPLOAD  gets  turned  off, 
too: 


”*?  u 

■**E*TT  TEVT  MODE 
***PACK*A1 

f** 

**•  ►REPLACE  ,*i 
»♦! 

***>FULL 


COMMAND  SUMMARY 


With  the  Verify  timing  software  active,  the  following 
information  is  printed: 

GoL  t instructions  yet  to  do 

CoL  2 #clock  cycles  since  start  (HEX) 

CoL  3 #memory  accesses  since  start  (HEX) 

Remainder  same  as  without  V for  given  trace  (Sf  T 
or  J) 

The  elapsed  time  can  therefore  be  read  at  any  desired 
instruction.  Turning  off  the  Verify  will  convert  these  to 
decimal  for  you: 


***T  V 

*••  DECIMAL  GLflGK  CYCLES  * 600  DECIMAL  HEMORt  ACCESSES  = 100 

If  interested  in  the  number  of  instructions  traced,  sub- 
tract the  original  number  requested  from  the  last 
number.  Thus: 


***?  rFF,FD5»lFQ*  8100  O0  2A  40 


$2 A instructions  were  traced,  which  is  also  shown  to 
be  decimal  40. 

The  program  took  $30  bytes  to  write.  It  it  is  desired  to 
know  this  number  in  decimal,  the  $ command  is  used: 


ISSUERS  DECIMAL.  OR  0039  DEG  tNAL -GO  LE  HE* 


Set  memory  search  pointer  starting  ad- 
dress ( MSA  ) to  <HEX> 

Set  memory  search  pointer  ending  ad- 
dress ( MEA  ) to  <HEX> 

Set  user  transfer  address  ( UTA  ) to 
<HEX< 

Transfer  to  KRONOS  control  (same  as  K) 
(Apostrophe)  insert  HEX  value  <HEX> 
in  memory  location  MSA  and  incre- 
ment MSA  by  two. 

Print  sum,  then  difference,  of  MSA  and 
<HEX>  in  both  hexadecimal  and 
decimal  formats. 

<ALT  MOOE>  Transfer  from  command  mode  to  ASM 
mode. 

Transfer  from  ASM  mode  to  command 
mode. 

Transfer  from  KRONOS  mode  to  com- 
mand mode, 

KRONOS  = DDT99 
DDT99  = = > ASM 
ASM  = = > DDT99 

<BS>  Delete  previous  character  (only  works 

back  to  fast  valid  command)  same  as 
<CONTROL-H> 


<HEX>, 

<HEX>; 

<HEX>- 

/ 

<HEX>' 
<HEX>  s 
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<CR>  Delete  entire  tine  (back  to  last  valid 

command) 

<CONTROL-H>  Delete  previous  character  (only  words 

back  to  last  valid  command).  Same  as 

<BS>. 

<CONTROL-P>  (OPT)  Punch  binary  paper  tape  from 

MSA  to  MEA. 


<CONTRQL-R>  (OPT)  Read  binary  paper  tape  as  punch- 
ed by  <GONTROL-P>  command, 
<CONTROL*T>  Begin  download  sequence  when  in 
KRONOS  mode.  Automatically  send  by 

ECHOIT. 


<GQNTROL-U>  Terminate  download  sequence.  Auto- 
matically sent  by  ECHOIT. 

<HEX>$  Print  HEX  to  decimal  and  decimal  to 

HEX  conversions. 


<HEX>G 


<HEX>H 

<HEX>I 

<HEX>J 


K 


Transfer  to  UTA  without  changing 
breakpoint  from  last  set.  Pass  break’ 
point  <HEX>  times  before  acknowl- 
edging it. 

(OPT)  auto-hardcopy. 

<HEX>  = 0 = = =>  turn  off 
<HEX>OQ  = = = > turn  on 
Set  breakpoint  to  <HEX>  (if  <HEX>  is 
odd,  turn  off  breakpoint) 

Trace  <HEX>  instructions  (starting  at 
UTA),  printing  only  the  registers  that 
change  with  the  instruction,  and  turn- 
ing off  the  trace  through  execution  of 
any  BL  or  BLWP  instructions. 

Switch  to  KRONOS  mode.  Same  as  /. 


<HEX>L 


<HEX>M 


<HEX>N 

<HEX>0 

P 


<HEX>Q 

RK 

<HEX>S 


List  by  mnemonic  <HEX>  instructions 
starting  at  MSA,  When  done,  set  MSA 
pointing  to  next  instruction  aftef  those 
listed. 

(OPT)  Memory  test  with  walking  ones 
from  MSA  to  MEA  with  <HEX>  loop 
delay. 

NO  PASS.  Stop  trace  at  address  <HEX> 
Set  user's  status  register 
Print  status  of  user  program  including: 
User  program  counter  (PC) 

User  workspace  pointer  (WP) 

User  status  word  (ST) 

First  instruction  executed  in  last  trans- 
fer  to  user  program 
Next  instruction  to  be  executed  if  trans- 
fer requested 
All  user  registers 

Quick  dump  of  <HEX>  memory  ad- 
dresses (starting  at  MSA)  in  hexadeci- 
mal and  ASCII  formats.  MSA  is  left  un- 
changed. 

Set  user  register  K to  MSA, 

Single  step  user  program  for  <HEX> 
steps,  starting  at  UTA,  At  termination, 
set  UTA  to  next  instructor  that  would 
have  been  executed  had  stepping  con- 
tinued. Print  every  user  register  (as  well 
as  last  instruction  and  next  instruction) 
after  each  step  is  executed.  After 
<HEX>  instructions  have  been  ex- 
ecuted, wait  for  further  terminal  input. 
A <SPACE>  will  cause  continuation  for 
one  more  step  (then  wait  again,  ad  in- 
finitum) a <CR>  will  cause  return  to 
normal  command  mode. 


<RUBOUT> 


<HEX>T 


U 

<HEX>V 


<HEX>W 

X 


< H EX>Z 


Stop  execution  of  program  and  return 
to  DDT 99  VV2  command  mode.  This 
works  for  either  DDT99  V1.2  Tunaway7 
commands  or  for  user  programs  that 
have  not  altered  interrupt  2 vectors. 

Single  step  user  program  in  a manner 
identical  to  the  S instruction,  except 
that  only  the  registers  that  changed  are 
printed  after  each  instruction.  Note 
that  an  S or  P may  be  typed  at  any  time 
to  get  more  complete  status.  A T then 
has  to  be  retyped  to  return  to  the  quick 
trace  mode, 

UPLOAD.  Toggle  in/out  and  control 
KRONOS  text  communication  to  make 
sequence  as  painless  as  possible. 
(OPT)  Verify  Timing. 

<HEX>  = 0 = = = > toggle  in/out  set- 
ting clock  to  zero  and  printing  decimai 
vafue  on  leaving 

<HEX>oQ  = -=>  do  not  change 
clock,  but  print  decimal  clock  values 
Set  user's  Workspace  pointer 
Simulate  power  up  of  DDT99  V1.2, 
resetting  all  variables  to  default  values 
except  the  line  feed  delay  (it  is  assum- 
ed you  are  stilf  on  the  same  terminal) 
Set  memory  area  from  MSA  to  MEA  in- 
clusive to  value  <HEX>. 


Next  month , Part  II  — Listing  of  the  monitor  soft- 
ware.  

INTERFACE 

AGE 

BACK  ISSUES 

Available  in  Limited  Quantities 

1976 

APRIL,  OCTOBER,  NOVEMBER 

1977 

JANUARY,  FEBRUARY,  MARCH,  MAY 
$1.75  + 50c  Postage  & Handling  Each 

1977 

JULY,  AUGUST 

SEPTEMBER,  OCTOBER,  NOVEMBER 

1978 

JANUARY 

$2,00  + 50c  Postage  & Handling  Each 

1978 

FEBRUARY,  MARCH,  APRIL,  MAY 
$2.25  + 50c  Postage  & Handling  Each 
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IT’S  ABOUT  TIME! 

Finally*  a COMPLETE  dish  utilily  package  lor  the 
NORTH  STAR  MICRO  DISK  SYSTEM.  A MUST  lor 
both  BUSINESS  and  hobby  systems.  PKGUTl  on 
diskette  includes  Ihe  lollowmg 

PACKIT  — Packs  & Unpacks  disk  Hies 
so  you  can  get  more  storage  per  disk!  CH ANGIT  - 
Prints.  Dumps  and/or  Changes  data  in  disk  files  up 
to  a global  level.  SORTlT  — A generalized  sorting 
utilily  COM  PIT  — File  comparison  ulili  ty  Will  com 
pare  disk  tiles  sequentially  or  by  key  and  display  Oil 
kreoces  Diskette  with  full  user  s 
documentation $80-00 


North  Star  BASIC  games:  ROADRACE,  EVENWINS. 
BJORHYTHM.  3D  TfCTAC.and  the  addicting  SUPER 
WUM  P!  PKG  N 1 (5  games  on  diskette)  ...  . $1500 


VDM-GAMES  (requires  SOLOS  Or  CUTER|:  Real  tnrie 
ROBOTS  and  ASTEROID!  PKGVi  (2  games  on  1200 

baud  CUTS  la pei $20.00 

• P-O.  Bon  922*  Madison  Square 

WHCtO  Station.  New  York.  NY  tOOlO 

Logistics  ^.Y.  fes  adc*  applicable  sales  lax 


TRS-80  USERS  GROUP 

For  people  interested  in  the  Radio  Shack 
TRS-80.  Membership  per  year  is  Si 0.00  which 
includes  10  issues  of  the  newsletter  You 
may  send  an  SASE  (Size  10  please)  lo: 

FL  GORDON  LLOYD 

7554  Southgate  Road,  Fayetteville,  NC  28304 


LEARN  MICROPROCESSOR  AND 
MICROCOMPUTER  BASICS.  SEND 
S4.95  PER  BOOK  TO 

COMPUTER  CONCEPTS,  INC. 

P.O.  Box  641 A • Hackensack,  NJ  07602 

FREE  — Order  now  and  receive  completely 
worked  out  BOBO  assembly  language  pro- 
grams involving:  double  precision  addition 
and  subtraction,  multiplication  and  divi- 
sion subroutines,  slack  pointer  utilization 
arrays  . . . 

PLUS  — BOBO  programming  aids  including 
hexadecimal  machine  OP  codes,  mnemon- 
ics and  instruction  set  description. 


SHORT  CASSETTES 


PET-SIZED  CASSETTES 


DATA  TAPE  rasseu#&  use  high  rncrgy  rape 
■S elected  for  reliable  up-erat ion  with  Jill 
popular  home  and  hobby  computers.  Send 
$ I lor  sample  C-10.  prices  and  Information. 

Dealer  inquiries  invited 


MICROSETTE  CO. 

777  PtaEomar  Ave.,  Sunnyvale,  CA  94086 


NEW!  T978 

MICROCOMPUTER//^ 

CATALOG  // 

/ 


Giant  intnrnnlion-jiJUlLd  r.itjlflg  nsls 
1 (MW 5 01  mini  ■merf  [Eii*ipnlCi  prOdutls 
plUJl  book.%  & Iftr  r!Ckl!V5*ll3l5  & 


NCE  /Com  pu  mart 

£3cpl  IF  I Btyx  Ann  Ar&or.  Ml  AMQtA 


UNEXPLAINED  GUTCHES/CRASHES? 

AC  Power  Line  surges  and  hash  could  be  I he  culprit! 
Our  Surge  Suppressors  and  Hash  Filters  curb  dam- 
aging surges  and  disruptive  hash  Send  sell 
addressed,  stamped  envelope  for  FREE  Surge  and 
Hash  Cures  flyer.  Gel  to  know  your  SupreSSOr/FilleT 
at  your  Dealer  pr  direct. 

SiF-KW-3  I0t)0  wal  t line  cord  unit  $20  95 

E LFTMO  1 0 amp  wirc-in  uml  £1 7*25 

ELECTRONIC  SPECIALISTS , DEPT.  IF 
171  S.  Main  St.t  Natick,  MA  01760 


D,C.  METRO  AREA 

TYSONS  CORNER,  VIRGINIA 

COMPUTER  SYSTEMS  STORE 

Microcomputers  & Peripherals 
lor  Home,  School  & Small  Business 
1 964  C ha  i n B ridge  R d..  McLean . V A 22101 
703-021  8333 


NEW!!! 

Shugarl  Minifloppy  SA400 S300 

Shugari  Floppy  S A 800/1  .£450 


Save  10%  lo  50%  on 
Mini  and  Micro  Equipment 

COMPUTER  INTERFACETECHNOLOGY 
(714)  979-9920 

Broker  Distributor  - Manufacturer 


SOUTH  FLORIDA 


Sunny  Computer  Stores , /nc. 


i ALPHA  MICROSYSTEMS, 

MICRO  FILE,  IMSA1 

i BOOKS.  MAGAZINES.  NEWSPAPERS 
i FULL  SERVICE 
i SOFTWARE 

► WRITE  OR  PHONE  US  FOR  PRICES 
MORE  THAN  JUST  TOYS 


University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Florida  33146 
{305)  661-6042 


J SHORTY  CASSETTES  's 

3MI  C-10  Low  Noise  High  Den  isty.  Short  enough 
to  rewind  and  still  hold  many  programs. 

$1.50  ea  — 10  for  $14  00  — Send  $1.00  for 
complete  supply  catalog  with  refund  coupon. 


* 24000  BESSEMER 
WOODLAND  HILLS.  CA  9136? 


TRS-80  CHECK  TAPE 

$3.95 

Detects  ROM  errors  known  lo  be  in  many 
Level  1 systems,  Evaluate  your  machine  and 
have  it  fixed ! 

IMMEDIATE  DELIVERY! 

CONTRACT  SERVICES  ASSOCIATES 
1846  W.  Broadway.  Anaheim,  CA  928Q4 


2708  St  2716  E PROM  PROGRAMMER 
WITH  SOFTWARE 

For  KIM-1,  Motorola  6800,  Fairchild 
F-8,  RCA  1802,  or  Intel  8080. 
Assembled  & tested,  $59.95.  Kit  $49.95 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  VA  22936 
After  1:00  P.M.  (804)  973-5482 


KIM-1  $245 

SPECIAL  — includes  power  supply 

Immediate  Delivery 

KIM  4 part  harmony  music  pkg  $35 

4.5  amp  KL  Power  Supply  + 5V.  + 12V  $34 

Wp.te  Bor  list  of  KIM  memory  and  accessories 

A B Computers 

P.O.  Box  104,  Perkasie,  PA  1894A 


ATTENTION 
NORTH  STAR  USERS 

ARIAN:  8080  Operating  System 
Monitor.  Assembler,  Editor.  Debugger 
Save  & Load  Object/Source  Files  to  Disc 
Resident  and  Custom  Commands 
<><>$50.0000 

INVESTMENT  PACKAGE:  Stocks. 
Bonds,  etc.  <><>$25,00<><> 

FAMILY  PACK:  Programs  for  home  and 
family  <><>$25.0000 

GAMES:  Includes  "Starfleet"  Plus 
many  others  <><>$15.0Q<><> 

SUPERSOFT 

P.O.  Box  1628,  Champaign.  IL  61820 


/ COMPUTER  HOBBYISTS! 
Nationwide  Classified 
Advertising  Newsletter 
Buy  & Sell  Hardware  & Software 
new/used  /unique/low -cost 
$3.75  for  18  iiiiitt. 

Free  sample  issue  on  request. 

ON _ LINE  Newi  letter 
24606  Sente  Cry*  Hwy,  lot  Gitoi.  Cl.  W030 


JV1ICROPOLIS  DISK 
SOFTWARE  {mod  id 

@ @ IS  IF  / RSI  I IS  ® I 

* A f»t  full  diskette  SORT  MERGE. 

* 1 - 10  tori  key«.  Ascending  and/or  descending. 

* C**t  only  $39, SO  - includes  diskette. 

CREATIVE  COMPUTER  APPLICATIONS 

22 13  GLEN  CANYON  KOAD 
ALTA  DEN  A.  CA  9 1001 
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FIFO 

FLEA 

MARKET 


Check  our  prices  — We  will  not  be  undersold! 

POLY-8813 

1 drive-No  monitor 

S2500 

POLY-88 

System  2 

S575 

IMSAI 1-8080 

22  Slot 

S575 

IMSAI 

PC  Boards/Kits 

15%  Off 

APPLE  II 

16K 

15%  Ofl 

EXTENSYS 

Memory 

20%  on 

AAAA  Computer  How’s 
1477  Barrington,  Suite  17 

W.  Los  Angeles.  C A 90025  (21 3)  477-8478 

! 


PROGRAMMING 
CONTEST ! 

- WIN- 


. . - ■ V A III.  I 

:v  »ru i i<*  • 

• i • fc  » . * 


<\  ti.it  T«n  AM'  >11* 

Vviiii'  su  fw>*  tW.*  r«o.»A«M{R  .If#*  iSU  ' h.t 
V:  t , 'A/I  A Vtf  ’ IhAI  AAV  > •> 

xllt*  : A . Ai  I i#> • «K>f  • WV.»l*',  n»H 

/•i  'll  til  AF.>#ti  1*4  run*  W|»#  '• 

ANUMIt  •»<•!»  Wff/ll  If.  AN  Mtlll'f  ll*: 

* 'AM  . itM  =.  -IM.iV.  rnj/i 


|V  Fof  e*it»y  lorfT.  and  jM>oai  tuios  send  *1 
•ft  S4»H  Addressed  stamped  envelope  •< 

MICRO  PUZZLES  Dept.  B 7858  Cantaloupe  Ave .{ 
^ Van  Nuys.  Calilornla  91402 


6800  SOFTWARE 

REAL  TIME  CLOCK  — Soltware  + instructions  lor 
adding  a REAL  TIME  CLOCK  to  your  computer.  Fo» 
under  $3  In  additional  parts,  this  interrupt  will  give 
your  SWT  PC  8K  BASIC,  or  machine  languaqe  piu 
grams  ihe  time  ol  day  S7.50 

GRAPH  «i  Create  real-time  graphics  with  ease 
from  your  machine  language  program  — also 
qenerates  ASCII  characters!  Uses  the  SWTPC  GT  61 
display  S5.50 

Each  program  requires  a 6800  with  MIKBUG.  or  com- 
patible monitor  Memory  required  under  2K.  Full 
source  listing  and  MIKBUG  paper  tape  are  included 
or  add  Si  00  for  Kansas  City  formal  cassette  to  each 
price  above 

‘We  also  have  GAMES.  UTILITY  PROGRAMS,  and  a 
FORTRAN  CROSS  ASSEMBLER  Write  tor  IlyeM 
•Coming  soon,  an  enhanced  Graphics  package  wilt' 
ASCII.  Russian,  and  Greek  characters  plus  other 
features.  Please  write  lor  details 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68.  Silver  Lake.  NH  03875 


MICRO-MARKET  AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4 column  inches  per 
ad.  Submit  ads  to: 

Micro-Market  Ads 
INTERFACE  AGE  Magazine, 

PO  Box  1234 
Cerritos,  CA  90701. 


TRS-80  OWNER:  TRS-80  Star  Trek  for 
sale.  This  is  a complete  version  with  6 
commands.  Also  included  is  a Computer 
Art  program  free.  $10  with  cassette  and 
complete  instructions.  Lunar  Lander 
with  full  graphics.  Prints  ship  status. 
Lander  and  lunar  surface  all  in  graphics. 
S7.50  with  cassette  and  full  instructions 
with  list  of  different  modifications.  Also 
have  other  programs  upgraded  to  run  in 
graphics.  All  for  Level  1. 4K  Machine.  For 
catalog  send  SASE  to:  Sandy  Sigal,  6851 
Mammoth  Ave.,  Van  Nuys,  CA  91405. 
(213)  989-5488. 

FOR  SALE:  SOL-20  dealer  demo  unit, 
$1200  D.  Linn  or  S.  Koenig.  8406  E. 
Harry.  #712.  Wichita.  KS  67207,  (316) 
685-5959. 


FOR  SALE:  Altair  8800A.  two  PT  4 KRO, 
one  8K  Vector  Graphic  3P&S.  PT  2KRO, 
MITS  ACR.  all  assembled  and  working. 
Includes  MITS  4,  8.  & 12K  BASIC  on 
paper  tape  and  Radio  Shack  cassette 
tape  recorder.  First  cashier’s  check  for 
$1200  takes  it.  John  Hunt.  1 Kelton 
Court.  #4E,  Oakland.  CA  94611.  (415) 
652-6408  Home.  (415)  398-0289  Work. 


TRS-80  OWNERS:  I am  interested  in 
securing  any  program  lor  insurance 
rating  that  will  run  on  the  TRS-30.  Par- 
ticularly interested  in  au,»o  rating  for 
comparative  purposes.  Please*  write 
Oscar  Boxer.  8383  Wilshire  EJvd..  Slilfe 
228.  Beverly  Hills.  CA  902.11 

l # 

FOR  SALE:  Motorola  Educator  II  micro- 
computer. Already  assembled.  256  bytes 
RAM.  Edge  connector  with  cassette  and 
power  wires  attached.  Selling  as  is.  $125. 
Ewing.  7481  Lee  Hwy.,  #211.  Falls 
Church.  VA  22042.  (703)  560-6899. 

CASINO  BLACKJACK:  For  Texas  Instru- 
ments Programmable  59.  Most  complete 
version  available  for  handheld  unit. 
Allows  up  to  6 players  to  bet.  hit.  stand, 
double  down,  insure,  and  split  pairs 
against  the  house.  Keeps  score  and 
displays  all  cards  automatically.  Cost  is 
only  $3.50  and  includes  program  listing 
and  quality  documentation.  Send  2 mag 
cards  and  will  record  this  600  + step  pro- 
gram for  you  as  well.  Robert  Griffin  Jr.. 
104  Briar  Rd..  Nanuet.  NY  10954. 


FOR  SALE:  TRS-80  Level-1  tapes  and 
program  lists.  Star  Trek  (runs  on  12K), 
list  $7.00.  tape  $10.00;  Lunar  Lander 
(runs  on  4K).  list  $3.00.  tape  $6.00;  Bio- 
rhythm (runs  on  4K).  list  $5.00,  Tape 
$9.00.  J.R.  Menzies,  7106  Colgate  Dr.. 
Alexandria.  VA  22307. 


WANTED:  Software  on  cassettes  com- 
patible with  TDL  super  BASIC  or  Meca 
Microsoft  Ext.  BASIC,  as  hardly  any  is 
available  in  Holland.  We  are  willing  to 
buy  all  sorts,  business,  games,  etc.  Jan 
Boers.  P.O.  Box  135,  9300  AC  Roden. 
Holland. 

TIRED  of  your  PET’s  hard-to-use  key- 
board and  program  bugs?  Want  a self- 
erasing program  or  “invisible  program” 
or  even  special  control  characters  for 
your  HP9830?  If  so,  contact  J.  Milton  and 
N.  Novotney  with  your  program  specs. 
We  will  design  and  debug  the  right  pro- 
gram for  you  and  ship  it  via  cassette  tape 
to  you  at  a low.  low  price.  Try  it!  Norm 
Novotney.  3845  Lynward  Rd..  Columbus. 
OH  43228.  (614)  274-2145. 

FOR  SALE.  North  Star  software  special. 
Personal  finance  and  budgeting 
package:  $15.00;  Memory  test:  $10.00. 
disckopy:  $10.00,  both  for  $15.00.  Stock 
Market  analysis  package:  $10.00;  Corres- 
pondence editor.  $5.00;  Mai  list:  $5.00. 
Special  assortment  disc  $10.00.  Plus 
much  more.  Send  blank  disc  or  $5.25  for 
disc.  Write  for  complete  list.  Herb 
Schildt,  1007  N.  Division,  Urbana.  IL 
61801. 

COUNTRYWIDE  TRS-80  User  Group 
Software  Exchange:  scientific,  business, 
entertainment,  specific  use,  electric 
books,  graphic  games,  trig-interrogator, 
user  group  mail  list.  Send:  info;  con- 
figuration, application,  interests,  your 
collection  of  programs,  with  “byline":  on 
cassette,  to  be  returned  with  our  soft- 
ware, and  small  donation  for  our  volun- 
teer copy  boy,  a SASE  or  mailer. 
Numerical  Integration  West,  Attn:  John 
McGortey/Stuart  Nims.  10409  State  St,, 
South  Gate,  CA  90280.  (213)  566-8035. 

WANTED:  SWTPC  6800  system.  8K  or 
more  memory  and  serial  I/O.  Call  or  send 
information  to  Dan  Stirling,  1607  S.  235 
PI.  #1-8,  Kent.  WA  98031,  (206)  878-2608. 

WANTED:  Floppy  disk  drives  (any  condi- 
tion), line  printer  (100  + cps),  OSI  boards, 
S-100  boards,  6502  hardware  and  soft- 
ware. C-MOD  (MMM/Celetron)  boards 
and  software.  I.R.  Peterson,  669-23  Ave. 
N.W..  St.  Paul.  MN  55112.  (612)  633-1599. 

FOR  SALE:  Centronics  101A  with  lower 
case  option,  parallel  input,  switch  or 
software  for  double  width  characters.  In- 
cludes stand  and  paper  tray,  $1200.  You 
pay  freight.  Digital  Group  8K  memory 
boards  400ns  low  power.  Two  at  $200 
each.  I pay  shipping.  D.  L.  Earle,  729 
Milam  Bldg.,  San  Antonio.  TX  78205, 
(512)  222-0077  or  690-0499. 
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MUST  SELL:  3P  + S Processor  Technol- 
ogy I/O  card.  2 parallel  I/O’s  and  1 serial 
I/O  $100  A&T.  Oliver  Audio  OP -80 A 
paper  tape  reader.  Used  only  a few  times, 
$50.00  A&T.  Cassette  Interface  from  Per- 
com Electronics.  Only  needs  serial  or 
parallel  I/O  and  cassette  recorder/player. 
Baud  selectable  from  300  to  1200  baud, 
A&T,  $50.00,  PROM  board  from  Godbout. 
Holds  8K  5204  and  has  the  Godbout 
monitor.  $75  takes  assembled  board  and 
PROMs,  For  more  info  contact  Larry 
Belmontes  Jr,,  1762  Yale  St,,  Corpus 
Christ  i , TX  78416,  (512)  855-2687,  or 
854-2662, 

FOR  SALE:  North  Star  Horizon  I assem- 
bled and  tested.  Never  used.  In  factory 
box  with  factory  warranty.  $1788  + ship- 
ping. J.D.  Peab,  536  Center  Ave,,  Pitts- 
burgh, PA  15147,  (412)  793-7526. 

TRS-8Q  OWNERS:  For  Sale:  Computer 
Art  Program,  Very  complete  with  5 op- 
tions plus  list  of  4 other  art  options. 
Listing  cost  $3,  Tape  cost  $7.  Also  have 
Star  Trek,  Othello,  Biorhythm,  Master- 
mind, other  games  and  demonstration 
package.  Write  SASE  for  catalog.  All  pro- 
grams written  for  4K  Level  1 Machine, 
Sandy  Sigai,  6851  Mammoth  Ave.,  Van 
Nuys,  CA  91405, 

FOR  SALE:  Programs  for  your  PET  2001 
8K  Basic  Computer.  Star  Wars,  Hang- 
man, Mind  Teaser,  Battle  Ship,  Horse 
Race  and  a few  others.  The  price  is  $5.00 
for  Star  Wars,  and  $3,00  each  for  the 
others.  Send  tape  or  add  $2.00.  Send  for 
booklet  to  be  sure  that  you  want  it!  $1 ,00 
for  Xerox  copy.  400  28th  St.,  Sacramento, 
CA  95816,  {916}  447-0113. 

FOR  SALE:  Model  ASR  33  Teletype,  excel- 
lent condition,  w/paper  tape  & stand, 
$850.  T1  960  minicomputer  w/8Kx16  RAM 
and  Battery  Backup/GRU  Bus  controller 
and  20ma  serial  interface  cards,  $3500, 
MITS  8060  CPU  card,  $75,  3 MITS  4K 
dynamic  memory  boards,  $125  each. 
Contact  Loren  English,  (213)  838-7365. 

FOR  SALE:  Disk  file  access  software  for 
North  Star  Disk.  By  calling  routines 
within  this  package,  a program  is  given 
multiple  file  I/O  at  the  byte  level.  Entry 
points  allow  file  to  be  opened,  closed, 
read,  written,  created  or  released.  Re- 
quires less  than  2K  in  addition  to  North 
Star  DOS.  Send  $10.00  for  commented 
source  listing  to  Bob  Burlingame,  1117 
N.  Hawthorne,  Tacoma,  WA  98406. 

FOR  SALE:  Complete  PolyMorphic  sys- 
tem. Includes  CPU  board,  2 8K  boards, 
video  board,  5-slot  motherboard,  Pana- 
sonic tape  recorder,  keyboard,  converted 
TV,  all  cables  and  assorted  pre-recorded 
software.  All  less  than  9 months  old.  Pre- 
assembled. Best  offer  over  $1750,  Scott 
Hayden,  23921  Colfax  St„  Lowell,  IN 
46356,  (219)  552-0232, 

FOR  SALE:  two  MITS  4 K dynamic  mem- 
ory boards,  factory  assembled  and  oper- 
ational, $75  for  each  or  $125  for  both: 
also  a complete  micro  system,  Altair 
8800 A,  ASR  33  with  M ITS  SIOC  interface. 
North  Star  micro  disk  and  controller, 
DOS  BASIC  and  several  diskettes,  2 16K 
Dynabyte  dynamic  memory  boards,  ail 
100%  operational  for  $3100,  John  Teets, 
1600  Shirland  Tract,  Auburn,  CA  95603, 
(916)  885-9456, 


FOR  SALE:  Altair  8800  w/16-slot  mother- 
board plus  16-edge  connectors,  cooling 
fan  mod.,  2SIO-seriai  I/O  w/both  ports, 
88-PtO  parallel  I/O  board,  IK  static  mem- 
ory w/51 2-bytes  of  memory,  12K  static 
memory,  4K  PROM  software  board  with 
8080  assembler,  text  editor,  and  system 
monitor,  and  all  documentation.  All  A&T, 
$1500  + you  pay  shipping.  Call  or  write 
Don  Cheeseman,  8231  Creekline  Dr.,  San 
Antonio,  TX  78251,  (512)  681-4938. 

CHALLENGER  IIP  user  would  like  to 
swap  software,  applications,  etc.,  with 
other  HP  owners.  If  there  is  enough  Inter- 
est, I would  put  out  a monthly  news- 
letter. Let  me  know  your  thoughts,  Nel! 
Shapiro.  32-20  91  St,.  Apt.  607,  Jackson 
Heights,  N,Y<  11369. 


FOR  SALE:  Alpha  Micro  Computer-new 
never  used  Time  sharing,  multi-tasking 
system.  Imsai  8080  mainframe,  4 Soroc 
CRTs,  Tl  810  printer.  Sanyo  monitor,  IMS 
dual  floppy  driver,  Tl  Silent  700  and 
Ventet  Modem,  Dysan  Diskettes,  Com- 
plete manuals  and  documentation.  Best 
offer  Write  or  call  Jason  Semerad,  4759 
Hollywood  Blvd.,  Los  Angeles,  CA  90027, 
(213)  666-8505, 


FOR  SALE:  TDL  Xitan  with  ZPUf  system 
monitor  board,  video  display  board,  34K, 
250ns  memory,  George  Risk  keyboard, 
12M  CRT -TV,  12K  BASIC,  Macro  Assem- 
bler, Text  Editor,  Text  Processor,  All 
assembled  and  running  for  $2095.  Jon  A. 
Batcheller,  P.O.  Box  13898,  Gainesville, 
FL  32603,  (904)  373-7004. 

FOR  SALE:  Computer  Automation  LS12- 
10G  16-bit  minicomputer,  16K  core  mem- 
ory, I/O  distributor,  4 general  purpose 
byte  parallel  pico-processor,  1 card 
reader  pico-processor.  programmers, 
console,  5 slot  chassis  and  power  sup- 
ply. Manuals  and  paper  tape  assembly 
language  software  Included.  Excellent 
condition.  $3750.00.  J.  Jenson,  24962 
Stagecoach,  Laguna  Hills.  CA  92653, 
(714)768-9265. 

WANTED:  RPG  Compiler.  Anyone  writing 
an  RPG  II  compiler  tor  micros  or  plan- 
ning to  do  so.  Please  write  or  call  me: 
Dennis  Fletcher,  INFO  3,  21241  Ventura 
Blvd.,  #193,  Woodland  Hills,  CA  91364, 
(213)  999-5753:  (800)  423-5205  outside  of 
California  only. 


WANTED:  Tractor  feed  printer,  TRS-80 
Mike  Garey,  P.O,  Box  561074,  Miami,  FL 
33156. 

WANTED:  8080  Assembler  source  listing 
for  Intel  MDS/Infellec  8.  Interested  in 
comments  and  structure,  so  can  be  any 
version  in  8080  mnemonics  or  PLM.  Con- 
tact Dave  Gillespie,  1331  N.  Lotta  Dr., 
Los  Angeles,  CA  90063. 

FOR  SALE:  Workbook  for  the  Commo- 
dore PET  2001,  If  you  need  more  informa- 
tion to  use  your  PET,  send  $4  for  booklet 
‘"Getting  Started  with  Your  PET,”  to  Dave 
Schultz.  Box  921 , Los  Alamos,  N M 87544. 
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210  211 
235  236 
260  261 
285  286 
310311 
335336 
360361 
385386 


12  13  14 
37  38  39 
62  63  64 
67  08  69 
1 12  M3  l 14 
137  138  130 
162  163  164 
107  188  189 
212213214 
237  238  239 
262  263  264 
287  288  289 
312313314 
337  338  339 
362  363  364 
367  366309 


15  16 
40  41 
65  66 
90  91 
l 15  116 
140  141 
165  166 
190  191 
215216 
240241 
265  266 
290291 
315316 
340341 
365  366 
300391 


17  18  19 
42  43  44 
67  68  69 
92  93  04 
117  118  1 19 
142  143  144 
167  168  160 
192  193  194 
217218210 
242  243  244 
267  268  269 
292  293  294 
317310319 
342  343  344 
367  368  369 
392  393  394 


20  21  22 
40  46  47 
70  71  72 
9S  06  97 
120  121  122 
145  146  147 
170  171  172 
195  196  197 
220  221  222 
245  246  247 
270271  272 
295  296  297 
320321  322 
345  346  347 
370371  372 
300396  397 


23  24  25 
48  49  00 
73  74  75 
08  90  100 
123  124  125 
148  149  150 
173  174  175 
198  199  200 
223224  225 
246  249  200 
273274  275 
296299  300 
323324  325 
34&349  350 
373374  370 
398  399  400 


12  3 4 

26  27  26  29 
51  52  53  54 
76  77  78  79 
101  102  103  104 
126  127  128  129 
151  152  153  154 
176  177  170  170 
201  202  203  204 
226  227  220  220 
251  252  253  254 
276  277  278279 
301  302  303  304 
326  327  328329 
351  302  353  354 
376  377  376379 


5 6 7 8 

30  31  32  33 
55  56  07  58 
80  81  82  83 
105  106  107  108 
130  131  132  133 
155  156  157  15S 
100  181  102  183 
205  206  207  208 
230  231  23  2 233 
255  256  257  258 
280281  202283 
305  306307  308 
330  331  332333 
355  356  357  358 
360381  302383 


9 10  11 
34  35  38 
09  60  61 
64  05  86 
109  HO  111 
134  130  1 36 
159  160  161 
184  18S  186 
209  210  21 1 
234  235  236 
2S9  260  261 
264  285  286 
309310  311 
334  335  336 
359360361 
384  300  386 


12  13  14  15 
37  38  39  40 
62  63  64  65 
57  88  69  90 
112  M3  114  1 15 
137  138  139  140 
162  163  164  165 
187  183  189  190 
212  213214  2TS 
237  238  239  240 
262  263  264  265 
287  263  289  290 
312313314315 
337  338  339  340 
362363364  365 
387  388  389390 


16  17  18  19  20  21  22  23  24  25 

41  42  43  44  40  46  47  40  49  50 

68  67  68  69  70  71  72  73  74  75 

01  92  93  94  05  06  97  98  90190 

116  117  118  119  120  121  12 2 123  124  125 

141142  143  144  1 45  146  147  148  149  ISO 
166  167  168  169  170  171  172173  174  175 
191  192  193  194  195  196  197  190  199  200 
216  2 1 7 2 18  219  220  221  222  223  224  220 
24 1 242  243  244  245  240  247  240  249  250 
286  267  268  269  270  27 1 272  273  274  275 
291  292  293  294  295  296  297  298  299  300 
31 6 3 1 7 3 18  3 19  320  32 1 322  323  324  325 
34 1 342  343  344  340  346  347  346  349  350 
366  367  368  360  370  371  372  373  374  375 
391  392  393  394  395  396  397  398  399  400 


Please  use  only  1 card  per  person.  Thanks! 


Please  use  only  1 card  per  person.  Thanks! 


READER  SERVICE  CARD 


[> 


SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 


SUBSCRIPTION  FEE  per  year:  $14,00  U.S.,  $16.00  Canada/Mexico,  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a U.S.  bank. 
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Make  check  payable  to: 


1IUICMWLC  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 
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. Title 


Company 
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Jim  pak  Component  Center 
NEW!!  EXPANDED  PRODUCT  LINE. . 


TTL 


7410 

7470 

7430 


7490 

7493 

7493 

74107 

74131 

74133 

74133 

74  1 75COM8093I 

74194 

74191  i DM93 141 

74178IOM9790) 

74177  I OM939 II 

74193 

74193 

74367  I DM90971 


LM301V 

LM307V 

LM309K 

LM311V 

LM320K  ft  179061 
LM330T  ft  179061 
LM330T  1 3179131 
C M3  JOT  Iftl  791SI 
LM339M 

LM340T  ft  1780ft! 
LM340T  12(79131 
LM340T  I SI  79 1 ft! 
LMSftft  V 
LMJMN 


LM697V 

LM733M 

LM739N 

CM741V 

CM747N 

LM1469V  I5558VI 
CM  14607V 
CM  149977 
CM  1 989V 
*8  2308 
f 4 3040 
CA3130 
03140 

CM 39 0071  ICA3401I 


CAPACITORS 
Aluminum  Electrolytic 


1m««  ftOV 
4.7m1d  SOV 
tOmld  50V 
72m1d  SOV 
47mld  SOV 


100m Id  $0V 
?20m<d  ftOV 
4 70m  It!  ftOV 
lOOOmfd  JSV 
7300m>«  19V 


Low  Power  TTL  Schottky  zao" 


MICROPROCESSOR 


Ceramic  Disc 

1997  *0V  OO'm'o  SOV 

4?d<  SOV  004 7m Id  ftOV 

100p1  ftOV  Olmld  SOV 

330o»  BOV 
33  Oo*  50 V 
4 7 Or  1 SOV 


O72mlo  60V 
047m7d  50V 
ImM  SOV 


74CSOO  74CS73  74LS109 

74LS03  74CS74  74LSI33 

74LS04  74LS75  74LS138 

74LS09  74CS83  74  LSI  38 

74LS10  74CS9S  74LS1S1 
74CS30  74LS89  74CSI7S 

74LS30  74L590  74LS367 

74LS33 


8212 

8334 

6238 


2101 

3102 

31L07 


0610 


MM8362 
1703 A 
B7S23 

8930LB  3709 

AV  ft  1013  DUB83SM 

291373140  M8T97 

MMft314(Oo<C  Cm®' 


Dipped  Tantalum 

Imld  3ft V 
22mfd  35V 
33mf<7  36V 
47mlo  35V 


89mfd  3SV 
1mf<|  34 V 
l.ftmfd  3SV 


3 2m1d  26  V 

3 3m1d  25  V 

4 7mld  7ft V 
6. 8mld  25V 
lOmlil  2ft V 
ISmfd  29V 
33m1d  7«V 


C/MOS 


4000  4020  4050 

4001  4033  4051 

4010  4024  4089 

401 1 4029  4071 

4013  4044  4081 

4018  4048  4&1 1 

4017  4049 


Display  LEDS  Discrete 

MAN2  4C559  8#d 

OL704  XCS54G*.#n 

OC707  KCftftO  *•»»»«, 

OL747 
OL7SO 


SOCKETS 


B pm  IM  pro<8*  14  pm  « 
14  pm  low  pvol.l.  18  pm  * 
18  pm  iow  p»oMd  34  pin  # 


• TO  3 Soon 
TO  5 Saek.t 
Mol*.  Amp 


SWITCHES 


CClAtlTiS-Add. 


Polyester  Mylar 

OOlmld  100V  032mld  IOOV 
.OOlSmtd  100V  047mfd  100V 
0O22mld  100V  1 mid  100V 

004 7 mid  100V  72n«td  100V 
.01m*d  100V 

CRYSTALS 

CVIA  C»3A  CV13A 

TJLST. CLIPS 

14  o»R  c»*p  14  p«n  cti«i 

FUSE  holders 


P C.  POTENTIOMETERS 

Sii>9*dT«i>n  IftTum 

9408  IK  6308  IK 

84085K  83085K 

840810K  930810K 

940850k  9308S0K 

8408 1 0OK  8 3081  OO  K 

8408  1m.,  9308 1m*. 


'M?ft1  IM4149IIN9I41 
IMA  733  IN 4001 
IN4734  IN  4004 
1714747  IN4007 

IMA 744  MOA  9903 


TRANSISTORS 

Cl 006  I 3M3065 

7N2277A  2M3904 

7N2907A  7 N 3908 

MiC  795ft  7NS139 

Mil  305ft  2M5I39 


CONNECTORS 

D9  358  8iu«  D97ftS  So<k.t 

DATA  BOOKS* 

740O'74C5  O.i.  9 00k 
CMOS/Lmhi  O.t.  Oeak 
M.rioii'ofnuj'  LEO  O.u  Saak 

•JIMPAK  8<odu<t«  only 

HEAT  SINKS 
!4  W RESISTOR  ASST, 


A new  component  product  line  of  over  260  items  developed  for  the  independent  dealer.  Guaranteed  nationally  advertised 
products.  Complete  JIM-PAK  program  includes  national  advertising,  direct  mail  programs,  store  display  racks,  stock 
rotation  plan  and  return  policy.  For  dealer  information,  write  or  call  JIM-PAK,  1021  Howard  Avenue,  San  Carlos,  CA 
94070  (415)592-8097. 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 

SEE  YOUR  LOCAL  :m  DEALER  TODAY... 


ALABAMA 

ILLINOIS 

NORTH  CAROLINA 

Mobile 

Lafayette  Radio  Electronics 

Evanston 

Tn  State  Electronics 

Durham 

Futureworld 

ALASKA 

Evanston 

Itty  Bitty  Machine  Co. 

Greensboro 

Byte  Shop  of  Greensboro 

Anchorage 

Electronics  Corp.  of  Alaska 

Grove  land 

Moyer  Electronics 

Raleigh 

Byte  Shop  of  Raleigh 

ARIZONA 

Mount  Prospect  Tn-State  Electronics 

OHIO 

fountain  Hills 

P & C Communications 

Oak  Park 

Spectromcs 

Bucyrus 

Mead  Electronics 

Tempt 

Computerworld  Inc. 

Schaumburg 

Data  Domain 

Cincinnati 

Digital  Design 

Yuma 

Yuma  Electronics 

INDIANA 

Dayton 

Altair  Computer  Center 

CALIFORNIA 

East  Chicago 

Aero  Electronics 

Reynoldsburg 

Universal  Amateur  Radio 

Bellflower 

Earl's  Hobby  Shop 

Hammond 

Quantum  Computer  Works 

Steubenville 

Hosfe/t  Electronics 

Berkeley 

At  Lasher  Electronics 

IOWA 

OKLAHOMA 

Buena  Park 

SJ  Electronics 

Indianoia 

Electronic  Limited 

Guymon 

Sound  Service 

Fontana 

Fontana  Electronics 

KANSAS 

Oklahome  City 

Bits.  Bytes  A Micros 

Fullerton 

Orvac  Electronics  Inc. 

Wichita 

Amateur  Radio  Equipment  Co. 

OREGON 

Long  Beach 

Scott  Radio  Supply 

KENTUCKY 

Beaverton 

Altair  Computer  Center 

Mission  Viejo 

Tower  Electronics  Corp. 

Lexington 

Radio-Electronic  Equipment  Co. 

Coos  Bay 

Herrick  Electronics 

Monterey 

Zackit 

LOUISIANA 

Ontario 

Miller  Electronics 

Oceanside 

Electronic  Center 

fijifOTi  Rouge 

Davis  Electronics  Supply 

Salem 

Computer  Pathways 

Oxnard 

Dow  Radio  Inc. 

MARYLAND 

PANAMA 

Palo  Alto 

lack  Electronics 

Baltimore 

Computer  Workshop  of  Baltimore 

Panama  City 

Son i tel.  S.A. 

Pasadena 

Dow  Radio  Inc. 

Baltimore 

Everything  Electronic 

PENNSYLVANIA 

Sacramento 

The  Redio  Place 

Lavoie 

JAM  Electronics 

Hershey 

Microcomputer  Systems  Inc. 

Sacramento 

Zackit 

Rockville 

Computer  Workshop 

Murraysville 

Computer  Workshop 

San  Carlos 

J A H Outlet  Store 

Towson 

Boynesville  Electronics 

Of  Pittsburgh 

San  Diego  Radio  Shack  A.  & C.  Mira  Mesa 

Towson 

Computers.  Etc. 

RHODE  ISLANO 

San  Fernando 

San  Fernando  Electronics 

MASSACHUSETTS 

Cranston 

Jabbour  Electronics  City 

San  Francisco 

Zack  Electronics 

Medford 

Tufts  Electronics 

Pawtucket 

Jabbour  Electronics  City 

San  Jose 

Quement  Electronics 

North  Adams 

Electronics  Supply  Center 

SINGAPORE 

Intertrade  (PTE)  Ltd. 

San  Luis  Obispo 

Mid  State  Electronics 

Waltham 

Computer  Mart  Inc. 

SOUTH  CAROLINA 

Santa  Crut 

Santa  Crut  Electronics 

MICHIGAN 

No.  Cherleston 

Technical  Services  Inc. 

Santa  Monica 

Mission  Control 

Flint 

Hobby  Electronic  Center 

TENNESSEE 

Sunnyvale 

Sunnyvale  Electronics 

Grand  Rapids 

Micro  Computer  World 

Clarksville 

Masstromcs 

Vaffejo 

Zackit 

Lansing 

Fulton  Radio  Supply 

Knoxville 

Byte  Shop  of  Knoxville 

Walnut  Creek 

Byte  Shop  Computer  Store 

Mt  Clement 

The  Computer  Store 

Memphis  Sere-  Rose  A Spencer  Electronics 

CANADA 

MINNESOTA 

Oak  Ridge 

Computer  Denn 

Alberta  f Calgary ) 

The  Computer  Shop 

Duluth 

Northwest  Radio  of  Duluth 

TEXAS 

Montreal  (Quebec) 

Wang's  Microcenter 

Eagan 

Computer  Room  Inc. 

Amenllo 

Computer  Encounters  Inc. 

Ontario  (Willowdalel  Home  Computer  Centre 

MISSOURI 

Dallas 

CompuShop 

COLORADO 

El  Dorado  Springs  Beckman  Electronics 

Houston 

Altair  Computer  Center 

Aurora 

Com  Co  Electronics 

Parkville  Computer  Workshop  of  Kansas  City 

Houston 

Interactive  Computers 

Sf ramrod  f Springs 

Norm's  TV  & Electronics 

MONTANA 

San  Antonio 

Sherman  Electronics  Supply 

CONNECTICUT 

Billings 

Conley  Radio  Supply 

UTAH 

Bridgeport 

Bridgeport  Computer 

NEBRASKA 

Provo 

Alpine  Electronic  Supply  Co. 

FLORIDA 

Lincoln 

Altau  Computer  Center 

VIRGINIA 

Ft.  Lauderdale 

Computers  For  You 

Omaha 

Omaha  Computer  Store 

Alexandria 

Computer  Hardware  Store 

Lakeland  Lakeland  Specialty  Electronics 

NEVADA 

Alexandria 

Computers  Plus 

Orlando  Altair  Computer  Center  of  Orlando 

Las  Vegas 

Century  23 

Charlottesville 

Lafayette  Electronics 

Tampa 

AMF  Electronics 

NEW  JERSEY 

Richmond 

Computers-  To-Go 

Tampa 

Microcomputer  Systems 

BayvrUe 

A.R.S  Communications  Services 

Springfield 

Computer  Workshop 

FRANCE 

Cherry  Hill 

Computer  Emporium 

of  North  Virginia 

Pans 

Computer  Boutioue 

Hoboken 

Hoboken  Computer  Works 

Virginia  Beach 

Heathkit  Electronics  Center 

GEORGIA 

Pomp  ton  Lakes  Computer  Comer 

WASHINGTON 

Atlanta 

Atlanta  Computer  Mart 

of  New  Jersey 

Bellevue 

Atteir  Computer  Center 

HAWAII 

Ramsay 

Typetronic  Computer  Store 

Longview 

Progress  Electronics 

Aiea 

Oelcoms  Hawaii 

NEW  YORK 

Pasco 

Riverview  Electronics 

Honolulu 

Integrated  Circuit  Supply 

Albany 

Fort  Orange  Electronics 

Seattle 

C-Com 

IDAHO 

New  York 

Computer  Mart  of  New  York 

Seattle 

Empire  Electronics 

Idaho  Falls 

Audiot/onics 

Troy 

Troian  Electronics 

Spokane 

Persona!  Computers 

White  Plains 

The  Computer  Comer 

WEST  VIRGINIA 

Morgantown 

The  Computer  Comer 

Morgantown 

Electro  Distributing  Co. 

CIRCLE  INQUIRY  NO.  24 


the  worlds 
most  powerful 
microcomputer 
comes  home 


Be  sure  to  use  coupon 
on  page  28  of  this 
magazine  to  order  your 
FREE  Heath  kit  Catalog! 


Computer  hobbyists  have  always 
wanted  the  powej  pad  speed  q{  ] 
sional  machines. 

But  they've  had 
to  settle  for  less. 

Professional 
machines  were 
too  expensive. 

Not  anymore. 

Now  there's  the 
Heathkit  Hll. 

Professional  performance*  kit  price. 

The  Hir  uses  Digital  Equipment  Cor- 
poration's  16-bit  LSI-11  CPU.  Exactly  the 
same  CPU  found  in  the  famous  DEC 
PDP-1  l — probably  the  most  popular 
commercial  and  industrial  computer  in 
the  world.  So  now  a low-cost  kit  gives 
you  the  speed,  power  and  throughput 
of  the  world's  most  popular  professional 
computer. 

Software  and  support.  As  an  Hll 

owner,  you  have  access  to  an  incredible 
range  of  software  — editor,  relocatable 
assembler,  linker,  absolute  loader,  debug 
program,  I/O  executive  program,  dump 
routines,  BASIC  and  FOCAL,  And,  by 
joining  the  DEC  user's  group  (DECUS), 
you  can  have  access  to  one  of  the  largest 
software  libraries  in  the  world.  And 
there's  more  to  come.  Much  more. 

Of  course,  the  Hll  executes  the  power- 
ful PDP  11/40  instruction  set  which  in- 
cludes over  400  commands,  And  the  fully 
assembled  KD-llF  CPU  board  includes 
4K  x IB  bits  of  memory.  The  backplane 
accepts  up  to  six  additional  modules 
(memory,  serial  and  parallel  I/O,  etc,) 
Heath  will  soon  introduce  a dual  floppy 
with  a disk  operating  system  to  take 


full  advantage  of  the  HU's  power.  And 
the  Hll  is  fully  compatible  with  all  DEC 
LSI-11  accessories. 

Heath  documentation  is  second  to  none. 
You  get  illustrated  step-by-step  instruc- 
tions on  how  to  build  the  kit,  thorough 
explanations  of  the  software  and  compre- 
hensive operating  instructions.  If  you 
want  to  see  for  yourself,  well  send  you 
the  entire  manual  set  (#HM-1100)  for 
just  $25.  And  you  can  apply  the  cost  to 
the  price  of  the  computer. 

With  the  Heathkit  Hll*  you  can  enjoy 
power,  speed,  versatility  and  potential 
no  8 -bit  machine  can  match.  And  the 
Hll  costs  little  more  than  lesser 
computers -just  $1295* 

Don't  settle  for  less  than  the  best.  A 
close  look  in  the  latest  Heathkit  catalog 
will  convince  you  that  the  Hll  is  the 
best  home  computer  you  can  buy. 


DEC.  DECUS,  FW 
■and  FOCAL  are 
registered  trade- 
marks of  Digital 
Equipment  Coip. 

"Matt  order,  FOB, 
Benson.  Harbor, 
Michigan,  Entail 
pi  ice  slightly 
higher. 

Prices  and 
apeciHcalinnfl 
subject  to  change 
without  notice. 


System  Engineered 
for  Personal  Computing 
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